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War Department, 
Office of the Chief of Ordnance, 

Washington^ April ^, 1908, 
Sir: I have the honor to submit, for transmission to Congress, as 
required by law, a copy of the report of the conmiandinff oflScer of 
Watertown Arsenal, of Tests of Iron and Steel and other Material for 
Industrial Purposes, made at that arsenal during the fiscal year ended 
June 30, 1907 (O. O. File 18563). 

Very respectfully, William Crozier, 

Brig, Gen.^ Chief of Ordnance, 
The honorable the Secretary of War. 



War Department, 

Washington^ April ff, 1908. 
Sir: I have the honor to transmit herewith a letter from the Chief 
of Ordnance, U. S. Army, dated 4th instant^ submitting, for trans- 
mission to Congress, as required by law, copy of the report of the 
commanding officer of Watertown Arsenal, of Tests of Iron and Steel 
and other Material for Industrial Purposes, made at that arsenal 
during the fiscal year ended June 30, 1907. 
Very respectfully, 

Robert Shaw Oliver, 
Acting Secretary of War. 
The Speaker of the House of Representatives. 
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Watertown Arsenal, 
Watertovrrif Mass., November 1, 1907, 
Sir: I have the honor to submit herewith the annual report of 
tests of iron and steel and other materials made at this arsenal during 
the fiscal year ended June 30, 1907. 

The total number of specimens tested during the year was classified 
as follows: 

Gun specimens 51 

For Ordnance Department 1, 930 

For other Government departments 50 

Investigative tests 530 

Tests for private parties 978 

Total 3, 539 

The receipts and expenditures were as follows: 

Amount appropriated for testing machine and testing work $15, 000. 00 

Amount received for same 14, 282. 31 

Received from private parties 1, 084. 10 

Total received 15, 866. 41 

Amount expended for services and labor 11, 935. 82 

Amount expended for light, power, tools, implements, and materials for 

test 3,426.32 

Deposited to credit of Treasurer of United States 4. 27 

Total expended 15, 366. 41 

Tests on material representing the current work of the Ordnance 
Department are included in the first part of this report, followed by 
tests on constructive material for general engineering purposes in the 
latter part. 

The departmental tests comprise those of an investigative nature 
and such other as seem desirable to embody in the report for record 
and for reference purposes. Many tests of a routine character were 
made during the ye&r, the a^regate number of tests being stated 
above, but tne detailed tests are omitted from the report. Tests are 
required for the acceptance of material, the results of which not 
infrequentlv cease to be of interest when it has been ascertained that 
the prescribed physical properties are or are not possessed by the 
material. Tests of this kind have been omitted. 

Among the departmental tests may be mentioned some mandrel 
tests of steel rings taken from the tubes and jackets of 3-inch and 
4.7-inch guns. The display of elongation of the metal in these rings, 
for metal structurally sound, shows higher values than experienced 
in the direct tensile tests of the steel. 
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6 LETTER OF SUBMITTAL. 

In the frictional resistance tests of copper band metal on steel, 
high pressures were appUed to the contact surfaces, to represent the 
pressures reached hj the metal of the bands of projectiles in the gun 
under service conditions of firing. 

There was a series of tests on cylinders for use in pressure gauges 
for determination of powder pressures in guns. Tnis series com- 
prised cylinders of copper and of gilding metal, the latter being an 
alloy of which copper is the principal constituent. There were also 
tests on lead cylinders of corresponding dimensions to those of copper 
used in pressure gauges. The long-continued flow of the lead under 
certain constant loads, unfitting this metal for pressure gauge purposes, 
is well shown in the tests. 

For purposes of record a statement is made of the proof stresses 
which were appUed to piston rods, wire ropes, and chains used in gun 
carriage construction. 

Admtional tests of wheels for field carriages and limbers were car- 
ried out, supplementing those of the report of the previous year. 

Tests have oeen contmued on the endurance of steels under repeated 
alternate stresses of tension and compression. 

Further tests were made upon neat cements which have been kept, 
at low temperatures for a term of years, the material having been 
exposed to zero Fahrenheit temperature soon after gauging, and 
maintained at this temperature until about the time of testmg. 

The series of concrete columns, plain and reenforced with longi- 
tudinal bars and by means of external hooping or steel wire helixes, 
inaugurated in 1904, are represented in the tests herein. Attention 
is invited to the reprinting herein of certain tables on deduced results 
on concrete column tests, recorded in reports of 1904 and 1905. 
Errors were found in the original tables, which the reprint is intended 
to correct. There are also tests of brick and brick piers, and a number 
of tests of building stone. 

A series of diagrams is presented showing the temperatures acquired 
at the centers of some 12-inch cubes of neat Portland cement while 
setting. A decided rise in temperature characterizes each brand of 
cement represented. The temperature at the center of the cube 
advances slowly for a number of hours immediately after gauging, 
then increasing in its rate until the maximum temperature is nearly- 
reached. After passing the maximum the temperature gradually 
drops, but remains above that of the room for a period exceeding a 
day. 

A list of private parties who have had tests made on their individual 
account, in accordance with a provision of the law, is appended. 

Acknowledgment is due the services of Mr. J. E. Howard, C. E., 
under whose direct supervision and charge the work of the laboratory 
has been conducted. 

Very respectfully, your obedient servant, 

C. L'H. RUGGLES, 

Major J Ordnance Departmentj V. 8, Armyy Commariding. 

The Chief of Ordnance, U. S. Army, 

Washington, D. 0. 
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12 TUBES AND JACKETS, MANDREL TESTS. 

MANDEEL TESTS. 
Rings from 3-inch and 4.7-inch Tubes and Jackets. 

The extension of the metal, at the bore, of rings taken from steel 
forgings for the tubes and jackets of 3-inch and 4.7-inch guns, was 
determined in the mandrel test by the use of short rings ranging 
from ''.92 to r'.82 in length. The rings were prepared for testing by- 
facing the ends by smooth cuts in the lathe, and by turning the surface 
of the bore slightly conical to fit the taper of the mandrel. 

The mandrels were made with a taper of ''.04 per inch, and when 
in use were lubricated with a mixture of grease and plumbago. 

The tabular results give the distinguishing marks of the forgings, 
the original dimensions of the rings as prepared for testing, and the 
measurements of the bore^ after the test and rupture of the metal, 
together with the amount of extension stated in inches and also in 
percentage of the original circumferential length. A description of 
the fractured surfaces is given in the last column of the tables, and 
mention made of the place at which rupture began, whether at or 
near the surface of the bore or exterior surface of the rings. 
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65304B1-126 


1.46 


7.34 


4.97 


16.61 


18.96 


3.34 


21.4 


Started at inside comer. 
Fine granular. 


67350B2-3R131J 


1.46 


7.67 


4.97 


16.61 


19.46 


3.86 


24.7 


Do. 


58043B1-3-133 


1.46 


7.42 


4.97 


15.61 


19.40 


3.79 


24.3 


Started at inside comer. 
Lamellar, 20 per cent; 
fine granular, 80 per cent. 


















37349B2-3R129J 


1.46 


7.61 


4.97 


15.61 


19.96 


4.34 


27.8 


Started at inside. Lamel- 
lar, 30 per cent ; fine gran- 
ular, 70 per cent. 


















67527B1-3-130 


1.46 


7.58 


4.97 


15.61 


18.90 


3.29 


21.1 


Started at inside corner. 
Fine granular. 


673S0B3-128 


1.46 


7.61 


4.97 


15.61 


18.94 


3.33 


21.3 


Do. 


3-132 


1.46 


7.64 


4.97 


15.61 


18.76 


3.15 


20.2 


started at outside. Fine 

granular, 
started at inside. Fine 

granular. 
Started at inside comer. 


64802B24-3R124J 


1.50 


7.62 


4.98 


16.66 


20.07 


4.42 


28.2 


64674B3-127J 


1.50 


7.56 


4.98 


15.65 


19.26 


3.61 


23.1 


66766B2-3R125J 


1.60 


7.59 


4.98 


16.65 


20.00 


4.36 


27.8 


Fine granular. 

started at inside. Fine 
granular. 

started at outside. Granu- 
lar. 

started near bore. Granu- 
lar. 

started at bore. Granular. 


64674B1 


1.28 


7.64 


4.97 


15.61 


17.38 


1.77 


11.3 


66646B3 


1.26 


7.68 


4.97 


16.61 


18.92 


3.31 


21.2 


65304B2 


1.26 


7.70 


4.97 


15.61 


17.84 


2.23 


14.3 


65305B3 


1.26 


7.66 


4.97 


15.61 


19.00 


3.39 


21.7 


Started near bore. Granu- 
lar, 
started at outside comer. 


64573B3 


1.22 


7.71 


4.97 


16.61 


18.60 


2.99 


19.2 


















Granular, flaky. 

Started at outside. Granu- 
lar. 

Granular. 


64802B3 


1.21 


7.66 


4.97 


15.61 


19.87 


4.26 


27.3 


66646B1 


1.28 


7.66 


4.97 


16.61 


19.15 


3.54 


22.7 


67528B2-140 


1.65 


7.56 


4.98 


16.65 


19.06 


3.40 


21.7 


Do. 


66766B3-145 


1.37 


7.54 


4.98 


15.65 


19.20 


3.55 


22.7 


Do. 


67349B3-i39 


1.38 


7.56 


4.98 


15.65 


18.80 


3.16 


20.1 


Do. 


66766B2-134 


1.31 


7.56 


4.98 


15.66 


20.00 


4.36 


27.8 


Started near bore. Granu- 
lar. 
Do. 


• 66877B1-136 


1.48 


7.58 


4.98 


15.65 


18.62 


2.97 


19.0 


66644B2-141 


1.69 


7.69 


4.98 


15.66 


18.52 


2.87 


18.3 


Started at outside. Granu- 
lar. 
Started near bore. Granu- 


66766B1-144 


1.58 


7.62 


4.98 


15.65 


18.85 


3.20 


20.4 
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67628B1-135 


1.65 


7.49 


4.98 


15.65 


19.96 


4.30 


21. b 


Started at outside. Granu- 
lar. 1 
Granular. Irregular near 1 


65305B2-138 


1.56 


7.60 


4.98 


15.65 


18.30 


2.65 


16.9 


















bore. 1 


3B142T 


1.19 


5.43 


2.95 


9.27 


11.77 


2.60 


26.9 


Started at inside. Larael- 
lar,30 per cent ; fine granu- 
lar, 70 per cent. 

Silky at bore, granular be- 
yond. 
Do. 


3R140T 


1.19 


5.33 


2.95 


9.27 


12.45 


3.18 


34.3 


3R136T 


1.19 


5.46 


2.95 


9.27 


12.75 


3.48 


37.5 


3R139T 


1.19 


5.45 


2.95 


9.27 


11.68 


2.41 


26.0 


Silky; lameUar.* 


3R137T 


1.19 


5.46 


2.96 


9.27 


12.24 


2.97 


32.0 


Started at outside. Granu- 
lar. 
Started at outside comer. 


3R143T 


1.19 


5.40 


2.95 


9.27 


12.18 


2.91 


31.4 


















Granular. 


3R141T 


1.19 


5.45 


2.95 


9.27 


10.60 


1.33 


14.3 


Do. 


3R138T 


1.19 


5.44 


2.95 


9..27 


12.32 


3.05 


32.9 


Granular; silky section at 
bore. 

Started at outside. Granu- 
lar. 

Started at outside comer. 


3R136T 


1.19 


5.45 


2.95 


9.27 


12.10 


2.83 


30.5 


131T 


1.17 


5.46 


2.95 


9.27 


12.02 


2.75 


29.7 


















Granular. 


3R132T 


1.17 


5.47 


2.95 


9.27 


12.08 


2.81 


30.3 


Granular; in part smooth, 


103T 


1.17 


5.44 


2.95 


9.27 


12.72 


3.46 


37.2 


oblique. 
Granular; smooth section. 


134T45 


1.17 


5.43 


2.95 


9.27 


9.48 


.21 


2.3 


Started at outside. Granu- 
lar; lamellar streak. 


129T 


1.17 


5.42 


2.95 


9.27 


12.42 


3.15 


34.0 


Started at outside. Granu- 
lar. 
Started at outside comer. 


133T44 


1.17 


5.46 


2.95 


9.27 


12.02 


2.75 


29.7 


















Granular. 


3R127T 


1.17 


5.31 


2.95 


9.27 


12.47 


3.20 


34.5 


Silky, oblique. 


128T 


1.17 


6.44 


2.95 


9.27 


11.52 


2.26 


24.3 


Started at outside comer. 
Granular. 


3R144T 


1.20 


6.32 


2.95 


9.27 


12.18 


2.91 


31.4 


Silky at bore; granular be- 
yond. 

Started at outside. Granu- 
lar. 

Granular. 


3R163T 


1.17 


5.43 


2.95 


9.27 


10.35 


1.08 


11.7 


3R152T 


1.16 


5.42 


2.95 


9.27 


11.93 


2.66 


28.7 


3R146T 


1.19 


5.32 


2.96 


9.27 


12.42 


3.15 


34.0 


Granular, 50 percent; silky, 

50 percent. 
Granular. 


3R149T 


1.22 


5.51 


2.96 


9.27 


12.55 


3.28 


35.4 


3R148T 


1.20 


5.33 


2.95 


9.27 


12.05 


2.78 


30.0 


Do. 


3R147T 


1.15 


5.46 


2.96 


9.27 


12.50 


3.23 


34.8 


Granular; silky at bore. 


3R150T 


1.22 


5.47 


2.96 


9.27 


12.31 


3.04 


32.8 


Granular. 


3R151T 


1.21 


5.42 


2.95 


9.27 


11.98 


2.71 


29.2 


Do. 


3R146T 


1.21 


5.37 


2.95 


9.27 


11.60 


2.33 


25.1 


Started at outside comer. 


















Granular. 


49928B2 


1.24 


5.35 


2.95 


9.27 


12.40 


3.13 


33.8 


Started at outside. Granu- 
lar. 

Silky at bore, granular be- 
yond. 

Started at outside. Granu- 
lar. 

Granular. 


49931B2 


1.27 


6.33 


2.96 


9.27 


10.20 


.93 


10.0 


64764B1 


1.33 


6.32 


2.96 


9.27 


12.65 


3.38 


36.5 


64868B2 


1.21 


5.36 


2.96 


9.27 


10.32 


1.05 


11.3 


64867B2 


1.24 


5.32 


2.95 


9.27 


12.50 


3.23 


34.8 


Granular and lamellar. 


6064662-150 


1.44 


7.50 


4.97 


16.61 


18.30 


2.69 


17.2 


Started at inside. Granu- 
lar. ' 

Fractured in 2 places; both 
started at inside. Granu- 


64573B2-147 


1.82 


7.55 


4.97 


15.61 


19.55 


3.94 


25.2 


































lar. 


67061B1-146 


1.72 


7.60 


4.97 


15.61 


18.35 


2.74 


17. G 


Started at outside. Granu- 
lar. 
Do. 


66877B2-149 


1.53 


7.52 


4.97 


15.61 


18.82 


3.21 


20.6 


64803B2-152 


1.46 


7.58 


4.97 


15.61 


20.02 


4.41 


28.3 


Fractured in 2 places; 1 
started at inside, 1 at out- 
side. Granular. 


65305B1-151 


1.54 


7.64 


4.97 


15.61 


19.66 


4.05 


25.9 


Started at inside. Granu- 
lar, 80 percent; lamellar, 
20 per cent. 


67051B3-143 


L57 


7.64 


4.97 


16.61 


18.56 


2.94 


18.8 


Started at outside. Granu- 
lar. 
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66543B2-154 


1.67 


7.56 


4.97 


16.61 


18.40 


2.79 


17.9 


Started at inside. Granu- 
















lar, 80 percent; lamellar, 






i 










20 per cent. 


70387B1-166 


1.46 


7.62 


4.97 


15.61 


18.80 


a 19 


20.4 


66647BJ^-137 


1.48 


7.61 


4.97 


15.61 


19.52 


a 91 


26.0 


Started at outside. Granu- 
lar. 
Started at inside. Granu- 


66643B1-163 


1.36 


7.58 


4.97 


15.61 


19.02 


a 41 


218 


















lar, 70 per cent; lamellar. 


' 66456BJ^-157 


1.54 


7.56 


4.97 


16.61 


20.15 


4.54 


29.1 


30 per cent. 

Started at inside. Granu- 
lar. 

Started at inside. Silky, 80 
per cent; granular, 2(>per 
cent. 

Started at outside. Granu- 
lar. 

Started at inside. Silky, 50 
per cent; granular, 60 per 
cent. 

Started at inside. Granu- 
lar. 

Started at outside. Granu- 
lar. 

Started at outside. Fine 
granular. 

Started at side. Granular. 


66658BJ^-3R156T 


1.17 


5.46 


2.98 


9.36 


11.80 


2.44 


26.1 


















66663B1-3R156T 


1.21 


5.46 


2.98 


9.36 


11.92 


2.56 


27.4 


64876BJ^-3R164T 


1.22 


5.47 


2.98 


9.36 


12.62 


3.26 


34.8 


















64871B1-3R157T 


1.24 


5.34 


2.98 


9.^36 


12.48 


a 12 


33.3 


66543B3-166 


1.48 


7.66 


4.97 


16.61 


19.16 


a 64 


22.7 


B168J 


1.26 


7.78 


6.00 


18.85 


22.08 


a 23 


17.1 


M2J 


1.21 


7.64 


6.00 


18.86 


20.02 


1.17 


6.2 


M4J 


1.15 


7.58 


6.00 


18.85 


21.56 


2.70 


14.3 


Started at outside. Fine 
granular. 
Do. 


B167J 


1.09 


7.79 


6.00 


18.85 


22.14 


a 29 


17.5 


M5J 


1.21 


7.50 


6.00 


18.85 


21.86 


a 00 


15.9 


Do. 


M3J 


1.20 


7.61 


6.00 


18.85 


19.60 


.75 


4.0 


Started at outside. Granu- 
lar. 

Started at outside. Fine 
granular. 

Started at inside. Granu- 
lar. 

Started at outside. Granu- 


MIJ 


1.18 


7.63 


6.00 


ia85 


21.50 


2.65 


14.1 


M6J 


1.19 


7.65 


6.00 


18.86 


20.18 


1.33 


7.1 


M18J 


1.14 


7.57 


6.00 


18.86 


19.62 


.77 


4.1 


















lar, 70 percent; lamellar, 


BiesJ 


1.19 


7.80 


6.00 


18.85- 


21.48 


2.63 


14.0 


30 per cent. 
Started at outside. Fine 
granular. 


M13J 


1.19 


7.52 


6.00 


18.85 


21.20 


2.35 


12.5 


Do. 


B170J 


.97 


7.70 


6.00 


18.85 


20.60 


1.65 


8.8 


Do. 


M21J 


1.25 


7.60 


6.00 


18.85 


21.76 


2.91 


15.4 


Do. 


M15J 


1.23 


7.60 


6.00 


18.85 


21.90 


a 06 


16.2 


Do. 


M12J 


1.23 


7.60 


6.00 


18.85 


21.83 


2.98 


16.8 


Do. 


3R148JB 


1.64 


7.66 


4.98 


15.65 


18.88 


a23 


20.6 


Started at inside. Granu- 
lar. 
Started at outside. Gran- 


3R130JB 


1.48 


7.49 


4.98 


15.65 


18.92 


a 27 


20.9 


















ular. 


3R150JB 


1.63 


7.48 


4.98 


15.66 


18.59 


2.94 


18.8 


Do. 


3RF4TV-7363B- 


1.24 


6.80 


2.95 


9.27 


13.12 


a 86 


41.6 


Started at inside. SUky, 


M4T 
















60 per cent; granular, 40 


















per cent. 


M17T 


1.21 


6.78 


2.96 


9.27 


11.20 


1.93 


20.8 


Started at outside. Gran- 
ular. 


3RFG167T-B167T 


1.19 


6.79 2.96 


9.27 


13.15 


a 88 


41.9 


Started at inside. Silky, 
80 per cent; granular, 20 




1 






















per cent. 


M2T 


1.23 


6.76 


2.95 


9.27 


12.70 


a 43 


37.0 


Started at outside; 5 cracks 
outside. Granular. 


MIT 


1.24 


6.79 


2.95 


9.27 


11.78 


2.51 


27.1 


Started at outside. Gran- 
ular. 


68484B2-3R142T 


1.20 


5.38 


2.96 


9.27 


11.72 


2.45 


26.4 


Started at sUky spot at oiit- 
side. Granular. 


68482B1-3RFG- 


1.20 


5.38 


2.96 


9.27 


9.65 


.38 


41 


Started at silky spot at in- 


143T 
















side. Silky, 60 per cent; 
granular, 40 per cent. 


17J 


1.62 


7.55 


4.97 


15.61 


19.25 


3.64 


23.3 


Started at outside. Fine 
granular. 


19J 


1.44 


7.61 


4.97 


15.61 


19.25 


a 64 


23.3 


Do. 



Digitized by 



Google 



TUBES AKD JACKETS, KAITDBEL TESTS. 



16 





Original dimenaioDs. 














J. J. 


S 


i! 












T3 


•o ^ 


jl 




Eztenaion 




Marks. 




»n • 


R 


of metal 


Fracture. 




J 


Q S 


^ 3 


at bore. 






^ 


|i 


X 3 


P& 










g 


■§<5 


I'S 


iz 










M 


H M 


o 


o 










In. 


In. In. 


In. 


In. 


In. 


PercL 




. 20J 


1.60 


7.60 4.97 


15.61 


18.60 


2.99 


19.2 


Started at inside. Pine 


















granular, 70 per cent; 
lamellar, 30 per cent. 


21J 


1.48 


7.55 


4.97 


15.61 


19.30 


3.69 


23.6 


Started at inside. Fine 
granular. 


23J 


1.61 


7.50 


4.97 


15.61 


19.10 


3.49 


22.4 


Do. 


24J 


1.47 


7.53 


4.97 


15.61 


18.94 


3.33 


21.3 


Started at inside. Fine 
granular, 80 per cent; 
lamellar, 20 per cent. 


25J 


1.41 


7.54 


4.97 


15.61 


19.82 


4.21 


27.0 


Fractured in 2 places, 
both inside. Both frac- 
tures granular. 


2ftJ 


1.46 


7.66 


4.97 


15.61 


30.10 


4.49 


28.8 


Started at inside. Fine 
granular, 80 per cent; 
lamellar, 20 per cent. 


27J 


1.49 


7.54 


4.97 


15.61 


18.65 


3.04 


19.5 


Started at inside. Fine 
granular. 


28J 


1.58 


7.50 


4.97 


15.61 


19.17 


3.56 


22.8 


Do. 


29J 


1.58 


7.50 


4.97 


15.61 


19.36 


3.76 


24.0 


Started at outside. Fine 

granular. 
Started at inside. Fine 


30J 


1.57 


7.52 


4.97 


15.61 


18.95 


3.34 


21.4 


















granular, 80 per cent; 
lamellar, 20 per cent. 


31J 


1.34 


7.55 


4.97 


15.61 


18.17 


2.56 


16.4 


Started at outside. Fine 
granular. 


32J 


1.57 


7.55 


4.97 


15.61 


18.05 


2.44 


15.6 


Do. 


33J 


1.46 


7.66 


4.97 


15.61 


19.35 


3.74 


24.0 


Started at inside. Fine 

granular. 
Started at inside. Fine 


34J 


1.54 


7.62 


4.97 


15.61 


18.90 


3.29 


21.1 


^ 
















granular, 80 per cent; 
lamellar, 20 per cent. 


















36J 


1.66 


7.67 


4.97 


15.61 


19.38 


3.77 


24.2 


Storted at outside. Fine 

granular. 
Started at inside. Fine 

granulai'. 
Started at outside. Fine 

granular. 
Do. 


30J 


1.56 


7.52 


4.97 


15.61 


17.18 


1.57 


10.1 


37J 


1.58 


7.62 


4.97 


15.61 


18.78 


3.17 


30.3 


38J 


1.40 


7.53 


4.97 


15.61 


18.88 


3.27 


30.9 


43J 


1.49 


7.69 


4.97 


15.61 


19.90 


4.29 


27.5 


Started at inside. Fine 

granular. 
Fractured in 2 places, 

both starting inside. 


4SJ 


1.50 


7.52 


4.97 


15.61 


19.30 


3.60 


23.6 


































Both fractures granular. 
Started at outside. Fine 


61J 


1.48 


7.62 


4.97 


15.61 


19.88 


4.27 


27.4 


















granular, 70 per cent; 
lamellar, 30 per cent. 


Biaoj 


1.46 


7.26 


4.97 


15.61 


20.05 


4.44 


28.4 


Fractured in 2 places, 
both starting hiside. 


































Both fractures granular. 


B148J 


1.58 


7.58 


4.97 


15.61 


19.00 


3.39 


21.7 


Started at inside. Fine 

granular. 
3tarted at a lamellar spot 

granular. 
Started at outside. Fine 
granular. 
Do. 


70750B1 


1.19 


7.65 


4.97 


15.61 


17.80 


2.19 


14.0 


















7a751Bl 


1.22 


7.62 


4.97 


15.61 


19.17 


3.56 


22.8 


70388B2 


1.15 


7.66 


4.97 


15.61 


18.32 


2.71 


17.4 


70388B3 


1.17 


7.63 4.97 


15.61 


17.85 


2.24 


14.3 


Do. 


73707B2 


1.21 


7.66 4.97 


15.61 


19.85 


4.24 


27.2 


Started at inside. Fine 

granular. 
Started at outside. Fine 
■ granular. 
Started at inside. Fine 


737WB3 


1.18 


7.64 4.97 


15.61 


17.00 


1.39 


8.9 


73708B1 


1.21 


7.61 ! 4.97 


15.61 


19.40 


3.79 


24.3 








• 








granular. 


73708B2 


1.23 


7.64 4.97 


15.61 


17.55 


1.94 


12.4 


Started at outside. Fine 
granular. 
Do. 


73708B3 


1.19 


7.65 


4.97 


15.61 


19.05 


.3.44 


22.0 


73241B2 


1.21 


7.65 


4.97 


15.61 


20.86 


5.25 


33.6 


Do. 


73241B3 


1.14 


7.62 


4.97 


16.61 


18.25 


2.64 


16.9 


Do. 


73242B1 


1.17 


7.64 


4.97 


15.61 


19.35 


3.74 


24.0 


Started at inside. Fine 






: 










granular. 

1 
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Original dimensions. 












J. ' i 


g 








•S 


•o 


^i 




Extension 




Marks. 




ii 0) 


^ ® 


®£ 


of metal 


Fraotare. 




d 


_o-g 


Sig 


1^ 


"S ^ 


at bore. 








« s 


ia 


§s 








1 


r 


r 


g o 


1^ 








In. 


In. ! In. 


In. In. 


In. 


Perct. 




73243B2 


1.21 


7.61 1 4.97 

1 . 


15.61 


19.08 


3.47 


22.2 


Started at outside. Fine 
granular. 


73244B1 


1.25 


7.66 ' 4.97 


15.61 17.55 


1.94 


12.4 


Do. 


73244B3 


1.21 


7.63 ! 4.97 


15.61 1 17.80 


2.19 


14.0 


Do. 


68485B1 


1.24 


5.34 I 2.90 


9.11 1 12.30 


3.19 


35.0 


Started at inside. Silky; 


6S496B2 


1.21 


1 
5.38 2.90 


j 
9.11 i 12.00 


2.89 


31.7 


oblique. 
Started at outside. Silky. 


68486B2 


1.20 


5.34 ' 2.90 


9.11 


10.58 


1.47 


16.1 


Started at outside. Fine 

granular. 
Started at outside. Silky. 


68493B2 


1.23 


5.36 2.90 


9.11 


11.98 


2.87 


31.5 


68494B2 


1.22 


5.40 


2.90 


9.11 


12.12 


3.01 


33.0 


Started at inside. Silky; 


68495B1 


1.19 


5.42 


2.90 


9.11 


11.90 


2.79 


30.6 


oblique. 
Starts at outside. Fine 

granular. 
Started at inside. Silky; 


18T 


1.20 


5.28 


2.90 


9.11 


12.35 


3.24 


35.6 


19T 


1.18 


5.32 


2.90 


9.11 


12.00 


2.89 


31.7 


obUque. 
Start^ at outside. Fine 

granular. 
Started at outside. Silky. 
Broke in 2 places; 1 started 


21T 


1.19 


5.34 


2.90 


9.11 


11.85 


2.74 


30.1 


22T 


1.22 


5.29 


2.90 


9.11 


12.45 


3.34 


36.7 


















at inside and 1 at outside. 


















Both granular. 


23T 


1.19 


5.29 


2.90 


9.11 


11.82 


2.71 


29.7 


Started at outside. Silky. 


24T 


1.24 


5.34 


2.90 


9.11 


11.94 


2.83 


31.1 


Do. 


26T 


1.17 


5.33 


2.90 


9.11 


11.32 


2.21 


24.3 


Started at outside. Fine 
granular. 
Do. 


26T 


1.21 


5.33 


2.90 


9.11 


11.48 


2.37 


26.0 


28T 


1.19 


5.26 


2.90 


9.11 


12.58 


3.47 


38.1 


Do. 


32T 


1.20 


5.30 


2.90 


9.11 


11.89 


2.78 


30.5 


Do. 


33T 


1.23 


5.31 


2.90 


9.11 


12.10 


2.99 


32.8 


Started at- inside. Silky; 


34T 


1.20 


5.83 


2.90 


9.11 


12.09 


2.98 


32.7 


oblique. 
Starts at inside. Granular, 
70 per cent; lamellar, 30 
per cent. 


35T 


1.19 


5.36 


2.90 


9.11 


11.42 


2.31 


25.4 


Started at outside. Fine 

granular. 
Started at inside. Fine 

granular. 
Started at outside. Fine 


36T 


1.22 


5.36 


2.90 


9.11 


12.48 


3.37 


37.0 


37T 


1.22 


5.26 


2.90 


9.11 


11.35 


2.24 


24.6 


















granular. 


38T 


1.20 


5.36 


2.90 


9.11 


11.34 


2.23 


24.5 


Do. 


40T 


1.19 


5.34 


2.90 


9.11 


12.70 


3.59 


39.4 


Started at inside. Fine 

granular. 
Started at outside. Fine 


41 T 


1.21 


5.32 


2.90 


9.11 


10.04 


.93 


10.2 


















granular. 


42T 


1.21 


5.35 


2.90 


9.11 


12.01 


2.90 


31.8 


Do. 


45T 


1.23 


5.31 


2.90 


9.11 


11.05 


1.94 


21.3 


Started at inside. Granular, 
50 per cent; lamellar, 50 
per cent. 


46T 


1.20 


5.34 


2.90 


9.11 


12.91 


3.80 


41.7 


Started at inside. Silky. 


49T 


1.23 


5.31 


2.90 


9.11 


11.53 


2.47 


27.1 


Started at outside. Silky. 


SOT 


1.16 


5.33 


2.90 


9.11 


12.52 


3.41 


37.4 


Started at outside. Fine 
granular. 


61T 


1.17 


5.30 


2.90 


9.11 


12.50 


3.39 


37.2 


Do. 


52T 


1.18 


5.33 


2.90 


9.11 


12.10 


2.99 


32.8 


Started at inside. Silky; 

oblique. 
Started at outside. Fine 

granular. 
Started at outside. Fine 


55T 


1.17 


5.26 


2.90 


9.11 


12.50 


3.39 


37.2 


56T 


1.19 


5.29 


2.90 


9.11 


12.35 


3.24- 


35.6 


















granular, 70 per cent; lam- 


















ellar, 30 per cent. 
Started at outside. Fine 
granular. 
Do. 


M7J 


1.21 


7.48 


6.00 


18.85 


22.10 


3.25 


17.2 


M8J 


1.22 


7.51 


6.00 


18.85 


21i26 


3.41 


18.1 


M9J 


1.18 


7.54 


6.00 


18. &5 


20.03 


1.18 


6.3 


Do. 


MIOJ 


1.22 


7.57 


6.00 


18. a5 


21.68 


2.83 


15.0 


Do. 


MllJ 


1.22 


7.60 


6.00 


18.85 


20.40 


1.55 


8.2 


Do. 


M14J 


1.24 


7.57 


6.00 


18.8.5 


19.05 


.20 


1.1 


Do. 


16J 


1.43 


7.56 


6.00 


18.8.5 


19.55 


.70 


3.7 


Do. 


M17J 


1.22 


7.57 


6.00 


18.8.5 


21.85 


3.00 


15.9 


Do. 


MlftJ 


1.22 


7.52 


6.00 


18.85 


21.18 


2.33 


12.4 


Do. 


M20J 


1.28 


7.52 


6.00 


18.85 


19.98 


1.13 


6.0 


Do. 


M22J 


1.24 


7.50 


6.00 


18.85 


22.02 


3.17 


16.8 


Do. 


M23J 


1.14 


7.53 


6.00 


18.85 


20.70 


1.85 


9.8 


Do. 



Digitized by V^OOQlC 



TUBES AND MCKET8, MAKDBSL TE6T8. 



17 





Original dimensions. 












4 , 


^ . 


1 


Extension 


Marks. 


^ 


U9 




is 


ll 


of metol 
at bore. 


Fracture. 




t 


|i 


5^ 


l^s 


Is 








•^ 


w 


A 


o 








In. 


In. 


In, 


In. 


In. 


In. 


Perct, 




B171J 


1.24 


7.67 


6.00 


18.86 


21.90 


3.05 


16.2 


Started at center. Fine 
granular, 50 i>er cent; lam- 
ellar, 50 per cent. 

Started at outside. Fine 
granular. 

Started at Inside. Fine 
granular. 

Started at outside. Fine 
granular. 
Do. 


172J 


1.40 


7.70 


6.00 


18.85 


21.05 


2.20 


11.7 


173J 


1.44 


7.75 


6.00 


18.85 


21.00 


3.05 


16.2 


174J 


1.36 


7.72 


6.00 


18.85 


20.56 


1.70 


0.0 


175J 


1.22 


7.79 


6.00 


18.85 


21.00 


2.15 


11.4 


38J 


1.G2 


7.61 


4.07 


15.61 


16.88 


1.27 


8.1 


l'.40x'.10. Granular. 


40J 


1.60 


7.63 


4.97 


15.61 


17.06 


2.34 


16.0 


Started at outside. Gran- 
ular. 


41J 


1.60 


7.60 


4.97 


15.61 


19.06 


3.47 


22.2 


Started at inside. Granu- 
lar, 80 per cent; lamellar, 


42J 


1.56 


7.62 


4.97 


15.61 


19.03 


3.42 


21.0 


20 per cent. 
Started at outside. Gran- 
ular. 


441 


1.54 


7.44 


4.97 


16.61 


18.50 


2.80 


18.6 


Started at inside. Granu- 
lar. 
Started at center. Granu- 


45 


1.58 


7.46 


4.97 


15.61 


19.86 


4.24 


27.2 


















lar, GO per cent; lamellar, 


4AJ 


1.52 


7.62 


4.«7 


16.61 


19.61 


4.00 


26.6 


40 per cent. 

Started at inside. Granu- 
lar. 

Started at inaide. Granu- 


47J 


1.73 


7.52 


4.97 


15.61 


19.43 


3.82 


24.5 


















lar, 80 per cent; lamellar. 


40J 


1.55 


7.53 


4.97 


15.61 


19.82 


4.21 


27.0 


20 per cent. 
Started at inside. Granu- 
lar. 
Do. 


fiOJ 


1.62 


7.60 


4.97 


15.61 


19.36 


3.74 


24.0 


3RF-176J 


.05 


7.68 


6.00 


18.85 


21.10 


2.25 


11.0 


Started at outside. Gran- 
ular. 


3BF-177J 


1.12 


7.68 


6.00 


18.86 


21.65 


2.80 


14.0 


Do. 


3KFO-178J 


.90 


7.76 


6.00 


18.86 


21.16 


2.30 


12.2 


Started at inside. Granu- 
lar. 
Started at outside. Gran- 


4.7-lT 


1.22 


8.04 


4.97 


16.61 


18.48 


2.87 


18.4 


















ular. 


4.7-2T 


1.22 


8.04 


4.97 


16.61 


16.26 


.65 


4.2 


Started at outside. Fine 
granular. 


4.7-3T 


1.23 


8.02 


4.97 


15.61 


18.89 


2.08 


19.1 


Do. 


4.7-4T 


1.23 


8.02 


4.97 


16.61 


18.70 


3.00 


19.8 


Started at outside. Gran- 
ular. 


18J 


1.62 


7.66 


4.97 


16.61 


17.13 


1.62 


9.7 


Started at lamellar streak 
at outside. Fine granu- 
lar. 

Started at smooth spot at 


22J 


1j64 


7.64 


4.97 


16.61 


19.05 


3.44 


22.0 


















center. Fine granular. 
Started at lameUar spot at 

inside. Fine granular. 
Started at inside. Lamel- 


fi2J 


1.73 


7.47 


4.97 


15.61 


10.07 


3.46 


22.2 


















fidJ 


1.12 


7.62 


4.97 


15.61 


10.60 


3.80 


24.9 


















lar, 25 per cent; fine gran- 
ular, 75 per cent. 


















64J 


1.63 


7.48 


4.97 


16.61 


10.38 


3.77 


24.2 


Started at inside. Fine 
granular. 


fiSJ 


1,62 


7.62 


4.97 


16.61 


20.03 


4.42 


28.3 


Started at Inside. Lamel- 
lar, 30 per cent- fine gran- 
ular, 70 per cent. 


















fiaj 


^54 


7.63 


4.97 


16.61 


10.31 


3.70 


23.7 


Started at inside. Fine 
granular. 


3RFO-181JB 


.92 


7.71 


6.00 


18.85 


21.10 


2.25 


11.9 


Started at outside, at silky 
spot. Fine granular. 


3RFG-182J 


.99 


7.73 


6.00 


18.85 


21.60 


2.65 


14.1 


Do. 


SiOT 


1.23 


6.24 


2.90 


0.11 


14.17 


6.06 


55.6 


Started at inside. Fine 

granular. 
Started at outside. Fine 


aEFG-lTOJ 


.03 


7.70 


6.00 


18.86 


22.04 


3.10 


16.0 


3RFG-180J 


.07 


7.70 


6.00 


18.86 


2a 10 


1.25 


6.6 


granular. 
Started at center. Granu- 
lar, 40 per cent; ailky, 60 
per cent. 


183J 


1.14 


&42 


6.00 


18.86 


10.26 


.40 


2.1 


Started at inside. Granu- 
lar. 
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TUBES AND JACKETS, MANDREL TESTS. 



Marks. 



B184J 

B185J 

B1S6J 

B187J 

B188J 

B180J 

M28 

M57J 

64868B1 

68483B2F1 

KXKKnDZ 

66654B1 
68480B2 

66659B2 
64877B1 

66662B1 

68485B2 

66654B2 
49931B1 



68481B2 



64873B1 

68480B1 

68484B1F1 

64877B2 

68486B1 

68481B1F1 
68482B2 

71761B1 

71761B3 
71762B1 

e0325Bl 

71762B3 

70387B2 
71761B2 

70750B2 

66649B3 

70388B1 



Original dimeiisions. 



in. 

0.98 

1.18 

1.21 

1.23 
1.11 
1.10 
1.64 

1.60 
1.25 
1.24 
1.27 

1.24 
1.26 

1 26 
1.24 

1.30 

1.26 

1.23 
1.27 
1.26 

1.24 
1.25 



1.21 

1.25 

1.26 

1.24 

1.27 

1.25 
1.25 

1.23 

1.29 
1.18 

1.26 

1.26 

1.26 
1.24 

1.20 

1.27 

1.23 



•-5 

P 



In. 
8.30 

7.66 

8.34 

7.67 
7.68 
8.31 
7.56 

7.50 
5.32 
5.36 
5.34 

5.36 
5.35 

5.33 
5.32 

6.31 

6.43 

5.33 
5.35 
5.35 

5.32 
5.36 



5.34 

6.39 

&36 

6.31 

5.36 

5.36 
5.38 

7.63 

7.66 
7.67 

7.61 

7.67 

7.66 
7.66 

7.77 

7.63 

7.62 



11 



In. 
6.00 

6.00 

6.00 

6.00 
6.00 
6.00 
497 

4.97 
2.95 
2.96 
2.95 

2.95 
2.95 

2.95 
2.96 

2.96 

2.96 

2.95 
2.96 
2.96 

2.95 
2.96 



2.96 

2.96 

2.96 

2.96 

2.96 

2.96 
2.96 

4.98 

4.98 
4.98 

4.98 

4.98 

4.98 
4.98 

4.98 

4.98 

4.98 



I 



In. 
18.86 

18.85 

18.85 

18.86 
18.85 
18.86 
15.61 

15.61 
9.27 
9.27 
9.27 

9.27 
9.27 

9.27 
9.27 

9.27 

9.27 

9.27 
9.27 
9.27 

9.27 
9.27 



9.27 

9.27 

9.27 

9.27 

9.27 

9.27 
9.27 

15u66 

15.65 
15.65 

15.65 

15u65 

15.65 
15.65 

15.66 

15.65 

16.66 



ll 



P 



In. 

21.12 

2a 32 

20.67 

21.10 
22.46 
21.72 
19.60 

19.63 
12.26 
12.16 
11.98 

12.70 
11.92 

11.22 
12.04 

ia06 

11.00 

10.96 
12.30 
12.36 

11.60 
12.06 



12.72 

12.55 

11.86 

12.10 

12.03 

12.25 
12.22 

19.72 

20.10 
19.36 

18.15 

18.62 

18.00 
17.06 

18.97 

18.90 

19.56 



Extension 
of metal 
at bore. 



In. 

2.27 

1.47 

1.72 

2.26 
a60 
2.87 
3.99 

a92 
2.99 
2.89 
2.71 

3.43 
2.66 

1.95 
2.77 

a79 

1.73 

1.68 

ao3 
ao8 

2.33 
2.78 



a45 

a28 

2.50 

2.83 

2.76 

2.98 
2.95 

4.07 

4.46 
a70 

2.50 

2.97 

2.35 
1.40 

a32 

a26 

aoo 



Pera. 
12.0 

7.8 

9.1 

11.9 
19.1 
15.2 
26.6 

26.1 
32.2 
31.1 
29.2 

37.0 
28.6 

21.0 
29.8 

4a9 

18.6 

lai 

32.6 



26.1 
29.9 



37.2 

3&3 

27.9 

30.5 

29.8 

32.1 
31.8 

26.0 

28.4 
2a6 

15.9 

18.9 

15l0 
8.9 

21.2 

20.7 

24.9 



Fracture. 



Started at inside. Granu- 
lar; flaky spot at center. 

Started at center. Granu- 
lar. 

Started at outside. Granu- 
lar. 

Started at center. Silky. 
Da 

Started at outside. Silky. 

Started at outside. Granu- 
lar. 
Do. 

Started at inside. Silky. 
Do. 

Started at inside. Fine 
granular. 

Storted at inside. SUky. 

Started at outside. Fine 
granular. 
Do. 

Started at inside. Lamel- 
lar. 

Started at inside. Fine 
granular. 

Started at outside. Fine 
granular. 
Do. 

Started at inside. Silky. 

Started at outside. Fine 
granular. 
Do. 

Started at inside. Lamel- 
lar, 20 per cent; granular, 
80 per cent. 

Storted at inside. Fine 
granular; oblique. 

Started at inside. Silky; 
oblique. 

Storted at outside. Fine 
granular. 

Storted at inside. Lamel- 
lar. 

Storted at inside. Fine 
granular. 
Do. 

Storted at inside. Lamel- 
lar, 40 per cent; granular, 
60 per cent. 

Started at inside. Fine 
granular. 
Do. 

Started at center. Fine 
granular. 

Storted at inside. Fine 
granular. 

Storted at outside. Fine 
granular. 
Do. 

Storted at inside. Fine 
granular. 

Storted at outside. Fine 
granular. 

Storted at inside. Fine 
granular. 

Fractured in 2 places; 1 
storted at outside and 1 
at inside. Both fine gran- 
ular. 
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TENSILE TESTS OF TWO SPECIMENS FROM OPPOSITE SIDES OF 
STEEL SHELL FIRED IN ROUND 91, 6-INCH CROZIER R. F. WIRE- 
WOUND OUN NO. 1. 

Samples Extended from Band Forward Toward the Boubrelet. 

No. 8422. 
Diameter, ^^.564 . 
Sectional area, .25 square inch. 
Gauged length, S'^. 



AppUed 

loads per 

square 

inch. 


In gauged length. 


Remarks. 


Elonga- 
tion. 


Set. 


Pownds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 

To,eoo 

75,000 

80,000 

85,000 

00,000 

05,000 

00,000 

100,000 

101,000 

102,000 

103,000 

104,000 

105,000 

146,800 




Inch. 

0. 

.0002 
.0005 
.0014 
.0024 
.0030 
.0035 
.0040 

«0044 
.0050 
.0055 
.0060 
.OOov 
.0070 
.0075 
.0081 
.0087 
.0006 
.0102 
.0108 
.0112 
.0117 
.0124 
.0135 
.0154 


Inch. 

0. 

0. 


Initial load. 

Elastio limit. 

TensUe strengtli. 

-0.7 per cent elongation in 3". 








-.0002 






































.20 







Elongation of inch sections, ''.21*, ''.05, ".03. 

Diameter at fracture, ".45; area, .1590 square inch. 

Contraction of area, 36.4 per cent. 

Fractured ".60 from the neck. 

Appearance of fracture, silky, interspersed with fine granulation. 
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SHOT AND SHELL. 



No. 8423. 
Diameter, ''.564. 
Sectional area, .25 square inch. 
Gauged length, S". 



AppUed 

loads per 

sqoaie 

fiich. 


In gauged length. 


Remarks. 


Elongar 


Set. 


Pounds. 

1,000 

5,000 

10,000 

20,000 

30.000 

40,000 

50,000 

60,000 

70,000 

80,000 

90,000 

95,000 

100,000 

101,000 

102,000 

103,000 

104,000 

105,000 

106,000 

107,000 

108,000 

109,000 

110,000 

143,600 




Inch. 

Q. 

.0003 
.0006 
.0017 
.0027 
.0037 
.0047 
.0057 
.0067 
.0077 
.0090 
.0100 
.0115 
.0117 
.0124 
.0132 
.0134 
.0141 
.0147 
.0171 
.0176 
.0187 
.0198 


Inch. 

0. 

0. 


Initial load. 

Elastic limit. 

Tensile strangth. 

-=9.3 per cent elongation in 3". 






0. 


































.28 







Elongation of inch sections, ''.21*, ".04, ".03. 

Diameter at fracture, ".43; area, .1452 square inch. 

Contraction of area, 41.9 per cent. 

Fractured ".40 from the neck. 

Appearance of fracture, silky^ interspersed with fine granulation. 
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STEEL FOR COMPARISON OF TESTING MACHINES. 



TENSILE TESTS OF SIX STEEL BARS FOR COMPARISON OF TESTING 
MACHINE AT WATER VLIET ARSENAL. 



No. 8362. 
Marks, GL-l. 
Diameter, ''.505. 
Sectional area, .20 square inch. 
Gauged length, S'". 



AppUed 

loads per 

square 

inch. 


In gauged length. 


Remarks. 


Elonga- 
tion. 


Set. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
48,000 

49,000 

50,000 

51,000 

52,000 

107,000 




Inch. 

0. 

.0002 
.0005 
.0013 
.0025 
.0029 
.0034 
.0039 
.0044 

f.0O72 

\.0115 
.0138 
.0147 
.0182 


Inch. 

0. 

0. 


Initial load. 

Elastic limit. 

Tensile strength. 

=16.3 per cent elongation in 3". 




0. 




















.50 







Elongation of inch sections, ^".12, '^.20*, ''.IS*. 

Diameter at fracture, ''.44; area, .1521 square inch. 

Contraction of area, 24 per cent. 

Fractured I'^.IS from the neck. 

Appearance of fracture, fine granular; silky spot at circumference. 
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No. 8363. 
Marks, GL-3. 
Diameter, ^^.505. 
Sectional area, .20 square inch. 
Gauged length, 3^. 



Applied 

loads per 

square 

inch. 


In ganged length. 


Remarks. 


Elonga- 
tion. 


Set. 


Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
43,000 
44,000 
45,000 
46,000 
47,000- 
48,000 
49,000 
50,000 
101,500 



Inch. 

0. 

.0002 
.0005 
.0025 
.0036 
.0038 
.0042 
.0090 
.0114 
.0135 
.0143 
.0160 
.0103 


Inch. 

0. 

0. 


Initial load. 
Elastic Unit. 

Tensile strength. 

=17.7 per 0^ elongation in 3". 


0. 




















.53 







Elongation of inch sections, ^.12, ''.18*, ''.23*. 

Diameter at fracture, ^.42; area, .1385 square inch. 

Contraction of area, 30.7 per cent. 

Fractured 1^^.23 from the neck. 

Appearance of fracture, granular; silky spot at circumference. 
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No. 83tfl. 

Marks, GLr-5. 

Diameter, ^^.505. 

Sectional area, .20 square inch. 

Gauged length, y. 



AppUed 

loads per 

square 

inch. 


In gauged length. 


Remarks. 

• 


Elongar 
tion. 


Set. 


Pounds. 

1,000 

5,000 

10,000 

30,000 

40,000 

44,000 

45,000 

46,000 

47,000 

48,000 

49,000 

50,000 

104,500 




Inch. 

0. 
.0002 
.0004 
.0023 
.0031 
.0035 
.0037 
.0039 
.0053 
.0117 
.0124 
.0140 


Inch. 

0. 

0. 


Initial load. 

Elastic limit. 

TensOe strength. 

«15.3 per cent elongation in 3'. 


0. 


















.46 







Elongation of inch sections, ^^.19*, ^.16*, ''.U. 

Diameter at fracture, ^.44; area, .1521 square inch. 

Contraction of area, 24 per cent. 

Fractured 1^^.19 from the neck. 

Appearance of fracture, fine granular; silky spot at circumference. 
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STEEL FOB GOMPABISON OF TESTING MACHINES. 

No. 8366. 
Marks, GS-2. 
Diameter, ''.SOS. 
Sectional area, .20 square inch. 
Gauged length, S''. 



27 



loadsper 
squAie 
inch. 


In gauged length. 


Remarks. 


Elonga- 
tion. 


Set. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
85,500 



Inch. 

0. 
.0002 
.0006 
.0014 
.0025 
.0020 
.0033 
.0040 
.0045 
.0046 
.0048 
.0175 
.0190 
.0228 


Inch. 

0. 

0. 


Initlalload. 

Elastic limit. 

Tensile strength. 

-22.7 per cent elongation in 3*. 




0. 




















.68 







Elongation of inch sections, ^.17, ^^.37*, ^.14. 
Diameter at fracture, ^.34; area, .0908 square inch. 
Contraction of area, 64.6 per cent. 
Fractured 1^.5 from the neck. 
Appearance of fracture, fine silky. 
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No. 8366. 
Marks, GS--4. 
Diameter, ''.SOS. 
Sectional area, .20 square inch. 
Gauged length, 3^. 



loads per 
square 
inch. 


In ganged length. 


Remarks. 


Elongar 
tion. 


Set. 


P0Ufld9. 

1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
50,000 
54,000 
55,000 

56,000 

57,000 
58,000 
59,000 
60,000 
61,000 
96,500 



Inch. 
0. 
.0003 
.0006 
.0028 
.0040 
.0043 
.0050 
.0054 
.0056 
f .0057 
\ .0080 
.0228 
.0228 
.0229 
.0250 
.0281 


Inch. 

0. 

0. 


Initial load. 

Elastic limit. 

TensOe strength. 

-22.7 per cent elongation in 3*. 


0. 


























.68 







Elongation of inch sections, ''.13, ''.29*, ".26*. 
Diameter at fracture, ".34; area, .0908 square inch. 
Contraction of area, 64.6 per cent. 
Fractured 1''.28 from the neck. 
Appearance of fracture, fine silky. 
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Marks, GS^. 

Diameter, '^.SOS. 

Sectional area, .20 square inch. 

Gauged length, 3^. 



No. 8367. 



AppUed 

loads per 

square 

meh. 


In gauged length. 


Remarlcs. 


Elongar 
tlon. 


Set. 


Pounds. 
1,000 

10^000 
30,000 
40,000 
45,000 
60,000 
55,000 
66,000 

57,000 

58,000 
69,000 
60,000 
61,000 
08,000 



Inch. 
0. 

.0003 
.0008 
.0028 
.0038 
.0043 
.0048 
.0063 
.0056 
f .0066 
\ .0170 
.0197 
.0228 
.0262 
.0275 


Inch. 

a 

0. 


Initlalioad. 

Elastic limit. 

Tensile strength. 

-20.3 per cent elongation in 3". 


0. 
























.61 







Elongation of inch sections, ^^.35*, '^.IS, '^.11. 
Diameter at fracture, ''.SS; area, .0962 square inch. 
Contraction of area, 61.9 per cent. 
Fractured ^9 from the neck. 
Appearance of fracture, fine silky. 
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STEEL FOB OOMPARISON OF TESTING MACHINES. 



TENSILE TESTS OF FIVE MACHINERY STEEL BARS FOR COMPARI- 
SON OF TESTING MACHINE AT FRANKFORD ARSENAL, 

No. 8416, 
Diameter, '^.605. 
Sectional area, .20 square inch. 
Gauged length, 2^^. 



ApDUed 

loads per 

square 

inch. 


In gauged length. 


Remarks. 


Elonga^ 
tion. 


Set. 


Povmd9. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
56,000 

57,000 

58,000 
59,000 
60,000 
61,000 
62,000 
64,000 
69,000 



Inch. 
0. 

.0003 
.0007 
.0014 
.0021 
.0024 
.0028 
.0031 
.0035 
.0039 
.0040 
f .0042 
\ .0143 
.0146 
.0148 
.0150 
.0165 
.0306 
.0460 


Inch, 

a 
a 


Initial load. 

Elastic limit. 

Tensile strength. 

"■23 per cent elongation in 2". 




0. 






























.46 







Elongation of inch sections, '^.28*, ''.IS. 

Diameter at fracture, ''.SO; area, .0707 square inch. 

Contraction of area, 64.6 per cent. 

Fractured at middle of stem. 

Appearance of fracture, silky. 
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STEEL FOB 00MPABI80N OF TESTING MACHINES. 
No. 8417. 

Diameter, ''.SOS. 

Sectional area, .20 square inch. 

Gauged length, 2". 



31 



loaosper 
square 
inoli. 


In gauged length. 


Remarlcs. 


Blonga- 
tion. 


Set. 


Pottfub. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
50,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 

S'2S 
60,000 




Inch. 

0. 

.0003 
.0006 
.0013 
.0018 
.(NI22 
.0025 
.0029 
.0033 
.0037 
.0040 
.0042 
.0049 
.0070 
.0142 
.0246 


Inch. 

0. 

0. 


Initial load. 

Eiastic limit. 

Tensile strength. 

—23 per cent elongation in 2". 




0. 
























.46 







Elongation of inch sections, '^.32*, '^.14. 

Diameter at fracture, ''.SO; area, .0707 square inch. 

Contraction of area, 64.6 per cent. 

Fractured at middle of stem. 

Appearance of fracture, silky. 
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No. 8418. 
Diameter; "".SOS. 
Sectional area, .20 square inch. 
Gauged length, 2". 



loads per 
square 
inch. 


In ganged length. 


1 
Remarks. 


Elonga- 
tion. 


Set. 


Powids. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
60,000 
55,000 
57,000 
58,000 
50,000 
60,000 
61,000 
60,000 



Inch. 
0. 
.0008 

.0007 
.0015 
.0020 
.0025 
.0028 
.0031 
.0035 
.0089 
.0040 
.0041 
.0043 
.0113 
.0442 


Inch. 

a 

0. 


Initial load. 

Elastic limit. 

Tensile strength. 

= 23. 5 per cent ekNwatioii hi r'. 




a 






















.47 





Elongation of inch sections, ''.IS, ''.29*. 

Diameter at fracture, ''.30; area, .0707 square inch. 

Contraction of area, 64.6 per cent. 

Fractured l^.n from the neck. 

Appearance of fracture, silky. 
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STEEL FOB GOMPABISON OF TESTING MACHINES. 

No. 8419. 
Diameter, ''.SOS. 
Sectional area, .20 square inch. 
Gauged length, 2", 



33 



AppUed 

loads per 

square 

Inch. 


In gauged length. 


Remarks. 


Elonga- 
tion. 


Set. 


PotMkto. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
60,500 



Inch. 

0. 

.0003 
.0005 
.0011 
.0010 
.0021 
.0024 
.0026 
.0030 
.0034 
.0035 
.0038 
.0043 
.0048 
.0066 
.0118 
.0285 
.0330 
.0420 


Iwih, 

0. 

0. 


Elastic limit. 

Tensile strength. 

= 23 per cent elongation in 2". 




0. 






























.46 " 







Elongation of inch sections, ''.SO*, '^.16. 

Diameter at fracture, '^.30; area, .0707 square inch. 

Contraction of area, 64.6 per cent. 

Fractured at middle of stem. 

Appearance of fracture, silky. 
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No. 8420. 
Diameter, ''.605. 
Sectional area, .20 square inch 
Gauged length, 2". 



squaie 
Inch. 


In gauged length. 


Remarks. 


Elonga- 
tion. 


Set. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
55,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
69,500 



Inch. 

0. 

.0003 
.0006 
.0012 
.0018 
.0021 
.0025 
.0029 
.0034 
.0036 
.0038 
.0042 
.0052 
.0064 
.0200 
.0280 
.0360 


Inch. 

0. 

0. 


Initial load. 

Elastic linai 

TenRile strength. 

= 21. 5 per cent elongation in 2". 




0. 


























.43 







Elongation of inch sections, ^.26*, ^.17. 

Diameter at fracture, '^.30; area, .0707 square inch. 

Contraction of area, 64.6 per cent. 

Fractured at middle of stem. 

Appearance of fracture, silky. 
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STI:EL fob comparison of TSSTIKO MACHIKJSS. 
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TENSILE TESTS OF THREE STEEL BARS FOR COMPARISON OF 
TESTING MACHINE AT BETHLEHEM STEEL WORKS. 

No. 8425. 
Marks, Z-599. 
Diameter, ''.SOS. 
Sectional area, .20 square iach. 
Gauged length, 2", 



Applied 

loads per 

square 

Inch. 


In gauged length. 


Remarks. 


Elonga- 
tion. 


Set. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
46,000 
50,000 
55,000 
60,000 
66,000 
70,000 
76,000 
78,000 
79,000 
80,000 
109,000 



Jncft. 

0. 

.0002 
.0005 
.0015 
.0019 
.0023 
.0027 
.0030 
.0034 
.0037 
.0041 
.0045 
.0047 
.0050 
.0064 
.0065 
.0507 


Inch. 
0. 


Initialload. 

BlasticHmit. 

Tensile strength. 

=s27.5 per oent elongation in 2^'. 


0. 


0. 


























.55 







Elongation of inch sections, ^.17, ^^.38*. 

Diameter at fractiu^, '^.32; area, .0804 square inch. 

Contraction of area, 69.8 per cent. 

Fractured l'^ from the neck. 

Appearance of fracture, fine silky, cup-shaped. 
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86 STEEL FOB OOMPABISON OF TESII^G MAOHINES. 

No. 8426. 
Marks, Z-601. 
Diameter, ''.SOS. 
Sectional area, .20 square inch. 
Gauged length, 2", 



loads per 
square 
inch. 


In gauged length. 


Remarks. 


Elonga^ 
tlon. 


Set. 


1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
70,000 
75,000 
76,000 

77,000 

106,500 



IfkiCh, 

0. 

.0003 
.0005 
.0013 
.0020 
.0023 
.0025 
.0029 
.0032 
.0035 
.0039 
.0043 
.0046 
.0049 
.0051 
f .0052 
\ .0445 


/ncft. 

0. 

0- 


Initial load. 

Elastic limit. 

Tensile strength. 

=27.5 per cent elongation in 2". 




—.0001 


























.55 







Elongation of inch sections, ^.28*, ^.27*. 
Diameter at fracture, ^^.32; area, .0804. 
Contraction of area. S9.8 per cent. 
Fractured at middle of stem. 
Appearance of fracture, fine silky, cup-shaped. 
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STEEL FOB OOMPABISON OF TESTING MACHINES. 

No. 8427. 
Mirks, Z-603. 
Diameter, ^^.505. 
Sectional area, .20 square inch. 
Gauged length, 2". 



87 



loads per 
square 
inch. 


In gauged length. 


Remarks. 


Elonga- 
tion. 


Set. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
50,000 
65,000 
60,000 
65,000 
70,000 
75,000 

78,000 

106,500 



Inch. 
0. 

.0002 
.0005 
.0012 
.0019 
.0022 
.0025 
.0028 
.0083 
.0037 
.0039 
.0042 
.0046 
.0049 
f .0052 
\ .0463 


Inch. 

0. 

0. 


Initialload. 

Elastic limit. 

Tensile strength. 

= 27.5 per cent elongation in 2". 




0. 
























.55 







Elongation of inch sections, '^.IQ, ".36*. 

Diameter at fracture, ''.SI ; area, .0765 square inch. 

Contraction of area, 62.2 per cent. 

Fractured 1^.09 from the neck. 

Appearance of fracture, fine silky, cup-shaped. 
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STKEL FOB OOMPASISON OF TX8TINO MA0HIHB8. 
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MISCELLANEODS STEELS. 

TENSILE AND BENDING TESTS AND CHEMICAL 
ANALYSES. 



39 
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MISCELLANEOUS BTEEL. 

Amorphous Steel. 



From Midvale Steel Company. 
Metal for vent erosion tests. 
Diameter of specimens, ''.505. 
Sectional area, .20 square inch. 



TENSILE TESTS. 



Marks. 


Elastic 

limit per 

square 

inch. 


TensUe 

strength 

per square 

inch. 


Elonga- 
tion fii 2 
inches. 


Contzao- 
tion of 
area. 


Elongation of 
inch sections. 


Appearance of fracture. 



H 
L 


Pounds. 
106,000 
107,500 
102,500 


Pounds. 
123,000 
124,000 
120,600 


Percent. 
16.0 
16.0 
16.0 


Percent. 
40.3 
40.3 
43.3 



.22», .10 
.18*, .14 
.08/ .24* 


FinesiUEy. 
Do 
Do. 



Resista Steel. 

CHEMICAL COMPOSITION. 

Carbon 272 

Silicon 1S2 

Iron 5.06 

Nickel 66.47 

Copper 28.02 

TENSILE TESTS. 

Specimen drawn down from 2^^ diameter to '^.SG diameter. 

Sectional area square inch.. .581 

Scale starts off at 42,000 pounds « pounds per square inch. . 72,290 

Tensile strength, 60,200 pounds « do... 103, 610 

Diameter at &act ure, '.56»area square lnch> . . 246 

Contraction of area percent.. 67.7 

Appearance of fracture silky. 

Second specimen from same bar. 

Sectional area square inch. . .503 

Elastic limit not well defined; change in rate of elongation at 16,000 to 18,000 pounds total load. 

Tensile strength, 44,100pound8= pounds per square inch 87,670 

Elongation in 10*, 1*' .87 •= percent.. 18.7 

Diameter at fracture, ^71 « area square inch.. .396 

Contraction of area percent.. 21.3 

Appearance of fracture gray, amorphous 

Elongation of inch sections M6, '.2M'/.20/.19/.20,M8»*a8,*.17/.16,'18 
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mSOBIXAKBOUS STEEL. 
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42 1C1S0SLLAK1SOU8 STIISL. 

Chemical Analyses of Miscellaneous Steels, 
from springfield armory. 



Deflcription. 



Com- 
bined 
cftrbon. 



ICaa- 
ga- 
nese. 



Sul- 
phur 



Phos- 
phor- 



Nidkel. 



Bayonet steel 

Reoeiver^flteel 

Receiver steel, **I1L 9" 

Receiver steel, ''DL 10" 

Receiver steel "M. 10" 

Receiver steel, '*M. U" 

Barrel steel, J17, crucible, from Water shops. 
Barrel steel, C13, 37719 pounds. Carpenter 

Rear si^t fixed base steel, from Water 
shops 

Upper band steel, from Water shops 

Steel for sleeves, from Water shops 

B olt steel, from Water shops 

Front sight fixed stud, from Water shops 

Steel for bayonet blades, from Water shops. . 

Steel for Hospital Corps knives, from Water 
shops 

Steel for butt plates, from Water shops 

Steel for cocldiig pieces, from Water shops. . . 

Steel for cut-off sleeve, from Water shops 

Sear steel and leaf steel, from Water shops . . . 

Floor plate sleeve 

Steel for officers' saber blades, second sam- 
ple from Water shops 

Hospital Corps knives, l^Xi, from Carpen- 
ter Steel Co., C.H.C.K 

Rear sight base steel, second sample from 
Watershops 

Elector steel, second sample 

Bolt steel, '*S. 33. .89X .7, 26763 lbs" 

"Bayonet steel from F. L. Helmuth, 54615 
lbs., Jan. 24, 1907" 

"Rear sight base from Amr. Steel & Wire Co., 
29384 lbs., reed. Jan. 3, 1907" 

' 'Base spring steel from Crucible Steel Co., 
3,0021bs.,recd.Jan26,'07" 

"Guard steel, Midvale Steel Co., 49355 lbs., 
June 19, 1906" 

" Guard steel, Colonial Steel Co., 47577 lbs., 
Oct. 9, 1906" 

Bayonet catch, "second sample" 

Rifle barrel steel, Bethlehem Steel Co., No. 828 



.940 
.320 
.392 
.336 
.253 
.291 
.520 

.460 

.150 
.152 
.148 
.750 
.146 
.960 

.640 
.150 
.145 
.165 
.158 
.135 

1.000 

1.000 

.130 
.131 
.570 

1.020 
.150 

1.000 

.332 

.505 
.135 
.521 



.387 
1.260 

.917 

.826 
1.070 

.947 
L200 

L139 

.662 
.790 
.760 
.380 
.820 
.460 

.840 
.475 
.550 
.760 
.540 
.477 

.265 

.280 

.560 
.560 
1.210 

.297 

.660 



.498 
.561 
.940 



.198 
.070 
.027 
.009 
.150 
.106 
.210 

.018 



.006 
.099 
.206 
.008 
.076 

.113 
.005 
.003 
.003 
.005 



.124 

.123 

.003 
.003 
.197 

.170 

.006 

.133 

.1«0 

.003 
.008 
.165 



.026 
.079 
.062 
.120 
.049 
.036 
.058 

.051 

.120 
.106 
.069 
.028 
.078 
.029 

.028 
.082 
.072 
.077 
.113 
.104 

.031 

.024 

.120 
.117 



.119 

.024 

.050 

.041 
.108 
.056 



.048 
.108 
.120 
.090 
.081 
.052 

.052 

.115 
.058 
.093 



.022 

.022 
.089 
.077 

;075 
.090 

.016 

.020 

.098 
.110 
.055 

.023 

.092 



.050 



.025 
.058 



FROM ROCK ISLAND ARSENAL. 



Armor plate. 



.416 



.490 



.266 



.015 



.OU 



6.680 
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STEEL WIRE. . 
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STEEL WIBE. 



TENSILE TESTS OF STEEL WIRE FOR CONSTRUCTION OF S-INCH 
CROZIER WIRE WOUND GUN, EXPERIMENTAL. 

Received from Watervliet Arsenal. 

Samples were straightened approximately before testing. 

No. 8283. 

First sample^ coil 1. 
Cross section dimensions, '^.IOOX'^.099. 
Sectional area, .0099 square inch. 
Gauged length, 6^^. 



AppUed loadR. 


In gauged length. 


Remarks. 


Total. 


Per square 
Inch. 


Elonga- 
tion. 


Set. 


Powids. 
204 
408 
612 
816 
1,020 

1,224 

1,530 
1,632 
1,734 
1836 
1,038 
2,040 

2,264 



Powids. 
20,610 
41,210 
61,820 
82,420 
103,030 

123,640 
144,240 
154,550 
164,850 
175,150 
185,450 
105,760 
206,060 

228,600 



Inch. 

0. 

.0040 
.0007 
.0140 

.0262 
.0830 
.0366 
.0404 
.0451 

.!0575 
.0701 


Inch. 
0. 


Initial load. 

E (204-1,020) -26,731,000 pounds per square 
inch. 

E (1,020-2,040) -24,434,000 pounds per square 

Tensile strength. 

-1.5 per cent elongation in 6». 






.0018 










.0110 


.0263 


.00 







Area at fracture, ''.073 X'^-OTS =.0053 square inch. 
Contraction of area, 46.5 per cent. 
Fractured 1 J'' outside the gauged length. 
Appearance of fracture, fine eSky. 
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STEEL WIRE. 

No. 8284. 

Second sample, coil 1. (From opposite end to first sample.) 
Cross-section dimensions, '^.lOO X .099. 
Sectional area, .0099 square inch. 
Gauged length, 6^. 



45 



Applied loadH. 


In gauged length. 


Remarks. 


Total. 


Per square 
in^. 


Elonga- 
tion. 


Set. 


Pounds. 
204 
406 
612 
816 
1,020 

1,224 
1,428 
1,530 
1,632 
1,734 
1,836 
1.938 
2,040 

2,254 



Pounds. 
20,610 
41,210 
61,820 
82,420 
103,030 

123,640 
144,240 
154,550 
164,850 
175,150 
185,450 
195,760 
206,060 

227,680 



Inch. 

0. 

.0048 
.0096 

. .0146 
.0201 

.0258 
.0326 

.0401 
.0431 
.0505 
.0576 
.0678 


Inch. 

0. 

0. 

.0004 
.0007 
.0015 

.0023 
.0042 
.0055 
.0069 
.0090 
.0118 
.0168 
.0259 


Initial load. 

E (204-1,020) -26,587,000 pounds per 
inch. 

E (1,020-2,040) =26,531,000 pounds per 

Tensile strength. 

=2.3 per cent elongation in 6*. 


square 
square 


.14 







Area at fracture, ''.072 X''.072 =.0052 square inch. 
Contraction of area, 47.5 per cent. 
Fractured i" outside the gauged length. 
Appearance of fracture, mie silky. 

No. 8285. 

First sample, coil 2. 
Cross-section dimensions, '^.lOO X''.099. 
Sectional area, .0099 square inch. 
Gauged length, G'^. 



Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inSi. 


Elonga- 
tion. 


Set. 


Pounds. 

204 

406 

612 

816 

1,020 

1,224 

2,222 




Pounds. 
20,610 
41,210 
61,820 
82,420 
103,030 
123.640 
224,440 



Inch. 

0. 

.0051 
.0099 
.0154 
.0207 
.0266 


Inch. 

0. 

0. 

.0002 
.0008 
.0018 
.0029 


Initialload. 

E (204-1,020) =26,165,000 pounds per square inch. 
Wire slipped in jaws; micrometer removed. 
Tensile strength. 
= 1.3 per cent elongation in 6 '. 


.08 







Area at fractiu*e, '^.075 X''.075 =.0056 square inch. 
Contraction of area, 43.4 per cent. 
Fractured at face of jaws. 
Appearance of fractiu*e, fine silky. 
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STEEL WISE. 

No. 8286. 



Second sample, coil 2. (Ftomi opposite end to first 
Cross-section oimensions, '^.100 X .099. 
Sectional area, .0099 square inch. 
Gauged length, G'^. 



AppUed loads. 


In gauged length. 


RemaxiEs. 


Total. 


Per square 


Elonga- 
tion. 


Set. 


Pounds. 
204 
408 
612 
816 
1,020 

1,224 
1,428 
1,530 
1,632 
1,734 
1,836 
1,938 
2,040 

2,172 



Pounds. 
20,610 
41,210 
61,820 
82,420 
108,080 

123,640 
144,240 
154,560 
164,860 
175,150 
185,460 
195,760 
266,080 

219,390 



Inch. 

a 

.0047 
.0094 
.0150 
.0202 

.0263 
.0337 
.0379 
.0425 
.0474 
.0540 
.0641 
.0885 


Inch. 

& 

0. 
.0001 
.0006 

.oni 

.0027 
.0051 
.0069 
.0091 
.0126 
.0170 
.0243 
.0409 


Initialload. 

£ (204-1,020) -25,801,000 pounds per 
inch. 

E (1.020-2,040) -•26,306,000 pounds per 

Tensile strmgth. 

—3 per cent elongation in 6*. 


square 
square 


.18 







Area at fracture, *'.068 X^.068 =.0046 square inch. 
Contraction of area, 53.5 per cent. 
Fractured If^ inside the gauged length. 
Appearance of fracture, mie silky. 

TABULATION OF TENSION TESTS OF STEEL WIRE. 

Cross-section dimensions, ''.1 00 X'^.099. 
Sectional area, .0099 square inch. 
Gauged length, Q^. 



Description. 


TensUe 
strength 


Elonga- 
tionln 
inches. 


Contrac- 
tion of 
area. 


Apparent modulus of 


^«- 


204 and 1,020 
pounds. 


1,020 and 
2,040 pounds. 


First sample, coil 1. 
Second sample, coil 


Pounds. 
228,690 

227,680 
234,440 

219,390 


Perc4»L 
1.5 

2.3 
1.3 

3.0 


Per cent. 
46.5 

47.5 
43.4 

58.5 


Pounds. 
26,731,000 

26,587,000 
26,165,000 

25,891,000 


Pounds. 
24,434,000 

26,531,000 


Fine sUky. 

Do. 
Do. 

Do. 


Ftisttaiapto,0QU2.. 

Second sample^ ooU 

2 


26,306,000 
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CURB BITS AND STIRRUPS. 
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OURB BITS AND STIBBUFS. 
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CURB BITS AND STISBUFS. 
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OUBB BITS AKD 8TIBBUP8. 

EoLENTiNE Metal. 



Tensile tests and chemical analysis of metal taken from the treads 
of two stirrups. 

TKNSILE TESTS. 

Diameter of specimens, *^.200. 
Sectional area, .0314 square inch. 



No. of 
stirrup. 


ElB0tiO 

limit per 
square 
iTich. 


TensUe 

strength 

per square 

inch. 


Elonga- 

tlontol 

inch. 


Contrao- 
tion of 
area. 


Appearance of fracture. 


1 
1 
2 
2 


POttfKfo. 

38,860 
36,310 
37,680 
36,940 


POttfKfo. 

44,270 
42,040 
60,640 
56,730 


Percent. 
4.0 
4.0 
9.0 
12.0 


Percent. 

19.1 


Light gray. 
Do. 
Do. 
Do. 



a Inappreciable. 

GHEICICAL ANALYSIS. 

Copper 46.89 

Zinc 21.60 

Iron 92 

Nickel 31.fi0 
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MONEL METAL 
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MONEL METAL. 

TENSILE TESTS OF MONEL METAL. 

No. 8403. 



Cast specimen. 
Diameter, 1M29. 
Sectional area, 1 square inch. 
Gauged length, 10 . 



loads per 
Moare 
ftflh. 


In £paaged length. 


Remarks. 


Elonga- 
tion. 


Set. 


Pofmde. 
1,000 
5,000 
10,000 
15,000 
20,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
39,800 



Inrh, 

0. 
.0019 
.0099 
.0060 
.0063 


0. 
0. 
0. 

-.0001 
0. 


Initial load. 
Approximate elastic limit. 

TensUe strength. 

= 8.2 per crat elongation in 10". 


.0210 

.0350 

.0610 

.0700 

.1110 

.160 

.24 

.31 

.36 

.40 

.46 

.52 

.58 

.64 

.70 


.0120 






























.82 







Elongation of mch sections, ^06, "".OS, "".O?, ''.17*, ''.10, ".07, ".06, 
".07, ".08, ".06. 

Diameter at fracture, 1".03; area, .833 square inch. 

Contraction of area, 16.7 per cent. 

Fractured 3".75 from the neck. 

Appearance of fracture, light gray; columnar structure converging 
to the center; amorphous center. 
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MOKEL METAL. 

No. 8404. 



58 



Cast specimen. 
Diameter, 1''.129. 
Sectional area, 1 square inch. 
Gauged length, 10 . 



AppUed 

loads per 

square 

toch. 


In gauged length. 


Remarks. 

• 


Elonga^ 
tion. 


Set. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29)000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
38,600 



Inch. 

0. 
.0018 
.0040 
.0064 
.0068 
.0092 
.0101 
.0117 
.0163 
.0240 
.0350 
.0550 
.0855 
.1200 
.1650 
.25 
.33 
.38 
.43 
.50 
.54 
.61 
.68 


Inch. 
0. 
0. 
0. 
0. 
.0001 


Initial load. 
Elastic limit. 

TensUe strength. 

= 8.2 per cent elongation In lO''. 






































.82 







Elongation of inch sections, \06, '^.OT, '^.OT, ^^.21*, '^.OO, ^05, ''.OO, 
''.OS, ''.06 ''.OT. 

Diameter at fracture, 1''.04; area, .849 square inch. 

Contraction of area, 15.1 per cent. 

Fractured V from the neck. 

Appearance of fracture, light gray; columnar structure converging 
to tne center; amorphous, spongy center. 
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MONBL KBTAIi. 



No. 8406. 



Forged specimen. 
Diameter, 1''.129. 
Sectional area, 1 square inch. 
Oauged length, l(r . 



loads per 


In gauged length. 






Remarks. 






square 
fidh. 


Elongar 

tiOXL 


Set. 




Powndt, 


Inches. 


Jnch, 




1,000 


a 


a 


Initial load. 


6,000 


.0018 


a 




10,000 


.0038 


0. 




20,000 


.0079 


a 




26,000 


.0097 






30,000 


.0117 


0. 




36,000 


.0136 






40,000 


.0168 


.0002 




41,000 


.0162 






42,000 


.0160 






43,000 


.0178 






44,000 


.0190 






^'995 


.0260 


.0026 




46,000 


.0361 






47,000 


.0480 




» 


48,000 


.0660 






49,000 


.0610 






60,000 


.1000 






62,000 


.18 






64,000 


.24 






66,000 


.30 






66,000 


.38 






60,000 


.46 






62,000 


.63 






64,000 


.61 






66,000 


.70 






68,000 


.80 






70,000 


.92 






72,000 


1.06 






74,000 


1.18 






76,000 


1.35 






78,000 


1.63 






80,000 


1.79 






83,600 






Tensile strength. 





3.38 




- 33. 8 per cent elongation in 10". 



Elongation of inch sections, ''.21, \26, ''.29, ".33, ''.35, *.44, ".75*, 
'.30, ".25, ".20. 
Diameter at fracture, ".68; area, .363 square inch. 
Contraction of area, 63.7 per cent. 
Fractured 5".5 from the neck. 
Appearance of fracture, light gray, silky; surface of stem seamy. 
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KONXL METAL. 
No. 8406. 
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Forged specimen. 
Diameter, I''. 129. 
Sectional area, 1 square inch. 
Gauged length, 10 . 



loads per 


In gauged length. 






Remarks. 






square 
Inch. 


Elongar 
tion. 


Set. 




Poundd. 


InchM. 


Inch. 




1,000 


0. 


0. 


Initial load. 


6,000 


.0014 


0. 




10,000 


.0037 


0. 




20,000 


.0073 


-.0001 




30,000 


.0113 


-.0001 




36,000 


.0136 






37,000 






Approximate elastic imit. 


38,000 


.0308 






30,000 


.0420 






40,000 


.0620 






41,000 


.0886 






42,000 


.1080 






43,000 


.1330 






44,000 


.1660 






46,000 


.19 






46,000 


.22 






47,000 


.26 






48,000 


.29 






49,000 


.33 






60,000 


.36 






62,000 


.43 






64,000 


.50 






66,000 


.68 






68,000 


.66 






60,000 


.74 






62,000 


.82 






64,000 


.91 






66,000 


1.02 






68,000 


1.13 






70,000 


1.26 






72,000 


1.40 






74,000 


1.67 






76,000 


1.78 






78,000 


1.99 






80,000 


2.35 






82,000 


3.16 




Tensile strength. 





3.60 




— 36 per cent elongation in 10". 



Elongation of inch sections, ^^.29, ^37, ".77*, ^^.36, ^34, '^.34, ^^.32, 
^31, ^27, ''.23. 

Diameter at fracture, ''.70; area, .385 square inch. 

Contraction of area, 61.5 per cent. 

Fractured 3''.5 from the neck. 

Appearance of fracture, light gray, silky; surface of stem seamy. 
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UOTTEh MCTAL 
No. 8431. 



Forged bar; finished at a bright red color. 

Diameter, I''. 129. 

Sectional area, 1 square inch. 

Gauged length, l(r. 



loads per 
square 
inch. 


In ganged length. 


Remarks. 


Elonga- 
tion. 


Set. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 

56,000 
».flOO 


Inch. 

0. 

.0019 
.0040 
.0082 


Inch. 

0. 

0. 


Initial load. 
Approximate elastic limit. 

TensUe strength. 

- 6.9 per cent elongation in 10". 






.0131 

.0137 

.0140 

.0147 

.0153 

.0161 

.0172 

.0185 

.0201 

.0227 

.0285 

.0392 

.0620 

.12 

.18 

.28 

.36 

.44 

.53 


.0009 


















.0124 


















.69 







Elongation of inch sections, ''.05, '.07, ''.Oe, ''.IS*, ".07, '.06, '.06, 
'.06, '.06, '.05. 
Diameter at fracture, I'.Ol ; area, .801 square inch. 
Contraction of area, 19.9 per cent. 
Fractured 3'.85 from the neck. 
Appearance of fracture, gray; amorphous. 
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MOKEL MSTAL. 
No. 8432. 
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Forged bar; finished at a dark red color. 
Diameter, r.l29. 
Sectional area, 1 square inch. 
Gauged length, 10 . 



loaosper 
square 
inch. 


In gauged length. 


Remarks. 


Elonga- 
tion. 


Set. 

Inch. 

0. 

0. 


Powtds. 
1,000 
6,000 
10,000 
20,000 
26,000 
30,000 
31,000 
32,000 
33,000 
34,000 
36,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
60,000 
62,000 
64,000 



Inch. 

0. 

.0018 
.0039 
.0083 
.0102 
.0128 
.0130 
.0137 
.0141 
.0148 
.0152 
.0169 
.0166 
.0173 
.0183 
.0194 
.0202 
.0218 
.0240 
.0273 
.0427 
.0780 
.1450 
.26 


Initial load. 

/ 

TensUe strength. 

- 4.1 per cimt elongation in lO''. 






0. 


















.0020 


















.41 







Elongation of inch sections, '^.03, ^^.04, ^^.03, \U*, \0S, ^04, '.02, 
^^.03, ''.OS, ^^.02. 

Diameter at fracture, I'^.Ol; area, .801 square inch. 

Contraction of area, 19.9 per cent. 

Fractured 3''.74 from the neck. 

Appearance of fracture, gray; columnar, convw^ing at center of 
specimen. 

No well-defined elastic limit. 
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MONXL METAL. 

No. 8433. 



Foiled bar; finished at a black heat. 
Diameter, I''. 129. 
Sectional area, 1 square inch. 
Ganged length, 10 . 



loads per 

square 

inch. 


In gauged length. 


Remarks. 


ElonflpBr 
tion. 


Set. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
66,000 
66,000 
60,000 



Inch. 

0. 
.0017 
.0038 
.0080 
.0123 
.0129 
.0133 
.0136 
.0141 
.0146 
.0150 
.0157 
.0159 
.0163 
.0170 
.0174 
.0178 
.0183 
.0190 
.0196 
.0203 
.0210 
.0220 
.0228 
.0238 
.0251 
.0260 
.0284 
.0324 
.0355 
.05 
.08 


Inch. 

0. 

0. 


Initial load. 

Tensile strength. 

= 2 per cent elongation in 10". 




0. 


















0. 


















.0036 








.0115 






.20 







Elongation of inch sections, ''.lO*, ''.02, ^^.02, '.03, ''.Ol, O.'', ''.Ol, 
0^0^, '^.Ol. • 

Diameter at fracture, 1''.02; area, .817 square inch. 

Contraction of area, 18.3 per cent. 

Fractured V from the necK. 

Appearance of fracture, gray; columnar, converging toward 
spongy center. 

No well-defined elastic limit. 
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MONEL METAL. 

No. 8434. 

Foiled bar; annealed after forging.* 
Diameter, 1''.129. 
Sectional area, 1 square inch. 
Ganged length, 10'^. 
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loadsper 
square 
Inch. 


In gauged length. 


Remarks. 


Elonga- 
tion. 


Set. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,4)00 
42,000 
43,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
83,000 



0. 
.0019 
.0037 
.0074 
.0098 
.0118 
.0123 
.0129 
.0141 
.0230 
.0370 
.0540 
.0750 
.0950 
.1150 
.1410 
.17 
.21 
.22 
.26 
.31 
.36 
.42 
.49 
.56 
.64 
.71 
.79 
.88 
.97 

1.06 

1.18 

1.30 

1.42 

1.58 

1.76 

1.96 

2.28 

2.82 


Inch. 

0. 

0. 


Initial load. 

Tensile strength. 

= 38.6 per cent elongation In 10". 




0. 
.0001 




































































3.86 







Elongation of inch sections, ^^.27, ''.33, ''.35, ".34, '^.35, ''.34, ''.37, 
^75*, ^45, ^31. 
Diameter at fracture, ''.70; area, .385 square inch. 
Contraction of area, 61.5 per cent. 
Fractured 3*'.50 from the neck. 
Appearance of fracture, gray; silky; seamy. 
No well-defined elastic limit. 
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ICONEL ICETAL. 
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FRIGTIONAL RESISTANCE TESTS OF COPPER 
BAND-METAL. 
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FRICTIONAL BESI8TANCE OF COPPEB BAND-METAL. 

Tests on the frictional resistance of copper upon steel under condi- 
tions of high compressive loads were made, using copper representing 
band-metjEU of projectiles, and steel bars of the grades used in the 
construction of guns. 

Total loads oi300,000 pounds were applied to the test pieces, which 

fave a pressure of 40,000 pounds per square inch on the surfaces 
etween which the frictional resistances were determined. The 
copper was retained in position for the tests in shallow, dovetailed 
grooves in steel bars, exposing a width of ".5 and lengtn of J 5'' on 
each of two bars. Between the retaining bars carrying the copper 
strips was placed the steel bar, on the opposite sides of which the 
experimental frictional surfaces were located. 

The central steel bar was moved in alternate directions of tension 
and compression with reference to the action of the testing machine 
over a distance of ''.40. The frictional resistance was observed when 
the central bar had traveled ".20, ".30, and ".40 in each direction. 
The frictional surfaces were used without a lubricant. 

Observations were repeated with each kind of steel bar, four series 
of readings generally being taken in both tensile and compressive 
directions. 
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64 FMCnONAL BESISTANOE TESTS OF COPPER BAND-METAL. 
FRICTIONAL RESISTANCE TESTS OF COPPER BAND-METAL. 



y^ 



eel iMur 



r ■■' I 

trtdth of ,oo9P«> 
«trip, l/a* 



£ 



.t— 18' — i^; 



I 



Nickel steel bar loaded between fixtures carrying strips of copper 
band-metal. 

Area of copper, one face, 7.50 square inches. 



Applied loads. 


Fiictional resistaiice. 


Distance 
traveled. 


Total. 


Persqoaie 
inMi. 


Tensile 
movement. 


Compressive 
movement. 


300,000 


POttfUfo. 

40,000 


Porndt. 


PoimkU. 
91,000 
104,000 
121,000 


.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 














121,000 
128,000 
134,000 


















150,000 
166,000 
175,000 


















171,000 
188,000 
195,000 
















1 





[Rested under 40,000 pounds pressure 1} hours.] 



300,000 


40,000 




204,000 
210,000 
203,000 


.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 














188,000 
204,000 
210,000 


















222,000 
246,000 
240,000 


















204,000 
250,000 
254,000 





















Copper band-metal elongated in the groove in which it was dove- 
tailed a distance of ''.18 in the top plate; in the lower plate the 
longitudinal movement was "Zl, 

Ine copper was abraded during the test and minute particles 
detached. The steel surfaces did not show wear. 
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FBICTIONAL RESISTANCE OF COPPER BAND-METAL. 
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Gun steel bar loaded between fixtures carrying strips of copper 
band-metal. New copper bands used. 



Applied loads. 


Fiictlonal resistanoe. 


Distance 
traveled. 


Total. 


Per square 


TensUe 
movement. 


Compreselye 
movement. 


Pounds. 
300,000 


Powtd9. 
40,000 


Poundt. 


Powndt. 
97,600 
109,000 
120,800 


Inch. 
.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 














107,600 
119,000 
106,000 













. 






116,000 
116,000 
119,600 


















111,000 
117,000 
119,700 


















132,000 
138,600 
140,900 


















128,000 
126,000 
136,200 


















162,000 
166,000 
166,800 


















146,000 
163,000 
166,600 














1 





The copper band-metal elongated in length ^^.75 in one groove, in 
the other \94. 

The copper was abraded during the test and minute particles 
detached. The steel surfaces did not show wear. 
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FBICnOKAL BESI8TANCS OF COPPEB BAKD-HETAL. 



MidTale steel bar loaded between fixtures cariyuig strips of copper 
band-metal. New copper bands used. 



AppUed loads. 


Friottonal realstaiioe. 


n&fltanoe 
traveled. 


Total. 


^iSr* 


Teaalte 
moTODeiit. 


CompiWMlim 
movaiiMat. 


Poumda. 

aoo,ooo 


PomniM. 
40,000 


PoiHHb. 


Ptmmit. 
97,000 
106,000 
Ud,600 


.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 

. .20 
.30 
.40 














U0,M) 
119,«n 
128,000 


















162,500 
166,400 
177,000 


















U3,0Q0 
161,400 
167,000 


















103,000 
201,000 
206,600 


















163,000 
103,800 
106,500 


















214,000 
227,500 
231,400 


















200,000 
210,400 
211,000 
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FMCTIONAIi RESIBTAirCB OF COPPBB BAKD-METAL. 
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Gun steel bar letumed to the testing machine. Tested with the 
same copper band-metal in {dace as u^ in last test with Midrale 
steel bar. 





FrictloiiAl refliftaiioe. 


Dliteooe 
traveled. 


T«1»l. 


Persquaie 
inch. 


Tensile 
movement. 


Compreeaivie 
mo'vement. 


PMtfMfo. 

300,000 


Powndt. 
40,000 


Pounds. 


Poumds. 
148,000 
173,000 
193,000 


Inch, 
.20 
.40 
.40 

.20 
.30 

.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 














166,000 
182,000 
196,000 


















206,000 
237,000 
254,000 


















177,000 
227,000 

234;aoo 








1 










189,000 
261,000 
187,000 


















199,000 
182,000 
U»,000 





















[Reited under JU^OOO pounds per square inch pressure 16 hours.] 



300,000 


40,000 




. 264,000 
270,000 
210,000 
218,000 


.20 
.26 
.30 
.40 

.20 
.30 
.40 




















186,000 
234,000 
246,700 
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FBICTIONAL BESISTANCE OP COPPBB BAND-METAL. 



Gun steel bar loaded between fixtures carrying strips of metal 
composed of copper 92.5, nickel 7.5, annealed. 
Area of metal strip, one face, 7.50 square inches. 
New draw-filed surfaces on steel bar. 







Distance 
traveled. 


Total. 


Peraqaare 
Inch. 


Tensile 


Compressive 
movemfint. 


Pounds. 
300,000 


Pounds. 
40,000 


Pounds. 


Pounds. Inch. 
164,000 .20 
201,000 .30 
228,000 ' .40 




1 








162,000 




.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 






224,000 
241,400 


... 












154,000 
258,000 
260,000 


















121,000 
199,000 
242,000 




















129,000 
224,000 
258,000 


















116,500 
192, dOO 
246,200 


















139,000 
226,000 
268,000 


















121,000 
196,000 
243,500 





















There were occasional throbs when the higher frictional resistances 
were encountered. During the last series of observations in a com- 
pressive direction, the gun steel bar buckled perceptibly and acquired 
a permanent set. By reason of this distortion, in the following test 
the nickel steel bar was substituted for the gun steel distorted one. 

No material elongation of the band-metal took place during the test. 
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FBICTIONAL BESI8TANCB OF COPPER BAND-METAL. 
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Nickel steel bar loaded between fixtures carrying strips of metal 
composed of copper 82; zinc IS; annealed. 
New draw-filea surfaces on steel bar. 



AppUedloadB. 


Frictioxial redataiioe. 


DistODoe 
traveled. 


Total. 


PersqaarB 


TensUe 
movexEient. 


CompremlTe 
movement. 


Pound*. 
300,000 


Pounds. 
40,000 


Pownds. 


Pounds. 
168,000 
194,^00 
216,500 


Inch. 
.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 

.20 
.30 
.40 














181,000 
213,000 
225,400 


1 








1 


190,000 
240,500 
254,000 
















168,000 
227,800 
233,800 


















152,000 
261,000 
258,200 


















170,000 
227,000 
249,200 


















155,000 
241,000 
263,000 


















154,000 
218,000 
260,000 





















There were occasional throbs, with fluctuations in frictional 
resistance displayed throughout the test with this band-metal. 
No material elongation of the band-metal took place during the test. 



Digitized by 



Google 



Digitized by VjOOQIC 



COPPER CYLINDERS FOR PRESSURE GAUGES. 
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COPPER CYIilNDEBS FOB PBESSUBE GAUGES. 
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COPPEE CTLIVBEEB FOE PEEBBVEE OAVOEB. 

Two series of tables are presented herewith on cylinders of copper 
and gilding metal, respectively. 

In the fust series the individual cylinders were loaded progressively 
up to 60,000 poimds per square inch referred to a pressure gauge of 
^V square inch area, taking micrometer observations at intervals of 
5,000 poimds each. 

The mean compressions are given, and corrected sets to allow for 
the resihence of the metal. 

In the second series of loadings the individual cylinders were each 
loaded to a prescribed limit. These cylinders were measured before 
and after loading and the mean difference tabulated with the microm- 
eter measurements of length. 

All loads were apphea with reference to a crusher gauge of ^ 
square inch.. 

Mean compression of 10 cylinders trom each of 18 lots from Frank- 
ford Arsenal. 

Tables for use with crusher gauges one-thirtieth square inch area. 

Nine lots of pure copper and nine of gilding metal. 

Pure Copper. 







[Nomiiial dimensions, length, ''.3500; diameter. 


".2060.] 








Load per 




Total compressions. 






square 








Mean 


one- 
thirtieth 










• 














cor- 
rected 
sets. 


square 


1. 


2. 


3. 


4. 


6. 


6. 


7. 


8. 


9. 


10. 


Mean. 


inch. 


























Pounds. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


1,000 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


5,000 


.0006 


.0006 


.0003 


.0005 


.0003 


.0005 


.0006 


.0009 


.0005 


.0006 


.0006 


.0006 


10,000 


.0037 


.0039 


.0025 


.0036 


.0031 


.0036 


.0038 


.0028 


.0034 


.0034 


.0034 


.0033 


15,000 


.0094 


.0091 


.0079 


.0095 


.0087 


.0068 


.0090 


.0061 


.0066 


.0092 


.0068 


.0066 


20,000 


.0164 


.0160 


.0149 


.0160 


.0158 


.0150 


.0162 


.0150 


.0150 


.0159 


.0156 


.0162 


25,000 


.0243 


.0246 


.0235 


.0243 


.0242 


.0230 


.0244 


.0238 


.0239 


.0224 


.0240 


.0234 


ao,ooo 


.0339 


.0337 


.0325 


.0331 


.0337 


.0324 


.0330 


.0326 


.0327 


.0334 


.0331 


.0323 


35,000 


.0440 


.0438 


.0430 


.0435 


.0440 


.0426 


.0433 


.0420 


.0425 


.0424 


.0431 


.0421 


40,000 


.0540 


.0539 


.0531 


.0543 


.0542 


.0533 


.0537 


.0526 


.0537 


.0636 


.0536 


.0526 


45,000 


.0650 


.0649 


.0651 


.0655 


.0658 


.0648 


.0660 


.0641 


.0652 


.0646 


.0651 


.0640 


60,000 


.0777 


.0762 


.0768 


.(//VO 


.0779 


.0763 


.0772 


.0766 


.0750 


.0759 


.0767 


.0766 


55,000 


.0890 


.0680 


.0878 


.0886 


.0893 


.0880 


.0680 


.0876 


.0877 


.0685 


.0882 


.0670 


60,000 


.1010 


.1003 


.0991 


.1000 


.1010 


.0996 


1000 


.0991 


.0989 


.0994 


.0996 


.0966 







[Nominal dimensions, length, ". 


4000; diameter 


,".2060.] 






1,000 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


6,000 


.0005 


.0003 


.0003 


.0001 


.0002 


.0006 


.0006 


.0004 


.0004 


.0004 


.0004 


.0004 


10,000 


.0045 


.0045 


.0041 


.0040 


.0045 


.0050 


.0049 


.0044 


.0048 


.0045 


.0046 


.0044 


16,000 


.0105 


.0106 


.0101 


.0104 


.0108 


.0110 


.0104 


.0102 


.0118 


.0101 


.0106 


.0103 


20,000 


.0194 


.0186 


.0172 


.0184 


.0186 


.0197 


.0190 


.0181 


.0190 


.0178 


.0186 


.0181 


26,000 


.0282 


.0260 


.0266 


.0270 


.0266 


.0278 


.0270 


.0273 


.0286 


.0276 


.0277 


.0270 


30,000 


.0380 


.0380 


.0376 


.0376 


.0386 


.0390 


.0388 


.0363 


.0380 


.0379 


.0380 


.0371 


35,000 


.0496 


.0481 


.0490 


.0510 


.0506 


.0481 


.0514 


.0481 


.0500 


.0481 


.0496 


.0486 


40,000 


.0617 


.0606 


.0600 


.0615 


.0619 


.0624 


.0616 


.0611 


.0614 


.0619 


.0614 


.0603 


45,000 


.0743 


.0740 


.0730 


.0750 


.0764 


.0760 


.0750 


.0742 


.0745 


.0750 


.0746 


.0735 


50,000 


.0660 


.0670 


.0860 


.0892 


.0873 


.0690 


.0679 


.0673 


.0679 


.0882 


.0877 


.0665 


65,000 


.1000 


.1010 


.0994 


.1010 


.1000 


.1030 


.1010 


.1006 


.1003 


.1004 


.1007 


.0996 


60,000 


.1132 


.1135 


.1124 


.1142 


.1139 


.1138 


.1146 


.1128 


.1135 


.1134 


.1135 


.1122 
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PuKB Copper — Continued. 



[Namimil dimenBions, length, ".4500; diameter, ".2000.] 



Load per 
















inch on 

ooe- 
thirtteth 














Mean 
cor- 
rected 
sets. 
























square 


1. 


2. 


3. 


4. 


5. 


6. 


7. 


8. 


0. 


10. 


Mean. 


inch. 


























rounds . 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch, 


Inch, 


Inch. 


Inch. Inch. 


1,000 


0. 


0. 


0. 


0. 0. 


k). . 0. 


0. 


0. 
.0000 


0. 


0, 0. 


5,000 


.0006 


.0005 


.0001 


.0005 .0006 < .0004 1 .0006 


.0007 


.0006 


.0006 .0006 


to, two 


.0065 


.0046 


.0030 


.0045 .0049 .0041 .0054 


.0054 


.0060 


.0046 


.00« .0047 


I5,(jO0 


.0117 


.0110 


.0104 


.0110 .0100 .0110 .0117 


.0115 


.0110 


.0119 


.0111 .0106 


20,000 


.0220 


.0200 


.0107 


.0198 1 .0185 .0195 .0211 


.0203 


.0206 


.0200 


.0202 .0197 


25,000 


.0324 


.0302 


.0298 


.0310 , .0297 .0320 1 .0318 


.0310 


.0307 


.0306 


.0800 .0308 


mooo 


.0425 


.0416 


.0442 


.0419 .0425 .0433 i .0430 


.0421 


.0434 


.0414 


.0426 


.0416 


as. (HO 


.0646 


.0554 


.0540 


.0645 .0540 , .0556 , .0547 


.0642 


.0653 


.0642 


.0647 


.0696 


«).000 


.0665 


.0690 


.0675 


.0690 .0679 .0684 .0607 


.0684 


.0690 


.0680 


.0685 


.0674 


i5,i:ioo 


.0825 


.0830 


.0830 


.0834 1 .0821 .0841 .0826 


.0648 


.0828 


.0825 


.0631 


.0619 


fiO.OOO 


.0065 


.0075 


.0074 


.0075 


.0060 , .0090 1 .0078 


.0978 


.0980 


.0067 


.0075 


.0963 


S5,t)00 


.1114 


.1118 


.1120 


.1122 


.1120 ! .1137 .1125 


.1110 


.1125 


.1110 


.1120 


.1107 


rtO.oOO 


.1260 


.1272 


.1260 


.1261 


.1275 1 .1268 .1272 


.1265 


.1272 


.1260 


.1267 


.1254 



[Nominal dimeosions, length, ".4000; diameter, ".2260.] 



1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 



.0005 
.0031 
.0085 
.0134 
.0200 
.0300 
.0380 
.0482 
.0555 
.0669 
.0779 
.0693 



.0007 
.0036 
.0066 
.0161 
.0207 
.0300 
.0380 
.0481 
.0574 
.0674 
.0784 



0. 
.0005 
.0029 
.0075 
.0129 
.0200 
.0270 
.0370 
.0480 
.0664 
.0650 
.0781 
.0678 



a 

.0004 
.0030 
.0077 
.0130 
.0198 
.0274 
.0357 
.0453 
.0551 
.0650 
.0765 
.0680 



a 

.0005 

.0029 

.0077 

.0134 

.0198 

.0274 

.0353 

.0454 

.0567 

.0662 , 

.0774 i 

.0676 I 



.0004 
.0030 
.0079 
.0131 
.0198 
.0279 
.0364 
.0458 
.0661 
.0661 
.0774 
.0684 



.0006 
.0030 
.0066 
.0146 
.0200 
.0285 
.0390 
.0482 
.0660 
.0675 
.0784 
.0678 



.0005 
.0030 
.0078 
.0133 
.0200 
.0274 
.0355 
.0453 
.0553 
.0662 
.0768 
.0674 



0. 
.0005 
.0036 
.0075 
.0133 
.0200 
.0278 
.0366 
.0462 
.0660 
.0668 
.0774 
.0680 



a 

.0006 
.0036 
.0061 
.0137 
.0200 
.0280 
.0364 
.0469 
.0660 
.0657 
.0775 
.0690 



a 

.0005 
.0032 
.0060 
.0137 
.0201 
.0281 
.0368 
.0463 
.0660 
.0666 
.0776 



a 

.0005 
.0031 
.0078 
.0133 
.0196 
.0274 
.0350 
.0463 
.0549 
.0614 
.0764 
.0670 



[Nominal dimensions, length, ".4500; diameter, ".2260.] 



1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
46,000 
50,000 
56,000 
60,000 



0. 
.0007 
.0043 
.0094 
.0160 
.0236 
.0323 
.0396 
.0501 
.0608 
.0728 
.0846 
.0974 



0. 
.0007 
.0043 
.0094 
.0156 
.0229 
.0320 
.0400 
.0500 
.0618 
.0726 
.0850 
.0976 



|0. 
.0005 
.0056 
.0084 
.0147 
.0219 
.0310 
.0404 
.0504 
.0616 
.0737 
.0655 
.0979 



0. 

0. 
.0032 
.0090 
.0150 
.0227 
.0315 
.0420 
.0519 
.0622 
.0730 
.0860 



0. 
.0006 
.0036 
.0083 
^0148 
.0225 
.0307 
.0402 
.0600 
.0610 
.0735 
.0648 
.0972 



0. 

0. 
.0029 
.0082 
.0144 
.0220 
.0304 
.0400 
.0506 
.0612 
.0736 
.0650 



0. 
.0007 
.0046 
.0094 
.0160 
.0234 
.0321 
.0410 
.0606 
.0614 
.0730 
.0849 
.0972 



0. 
.0009 
.0055 
.0100 
.0156 
.0229 
.0338 
.0429 
.0610 
.0613. 
.0748 
.0676 
.0983 



0. 



.0003 
.0036 
.0060 
.0147 
.0216 
.03(3 
.0402 
.0506 
.0613 
.0734 
.0653 
.0978 



.0008 
.0043 
.0094 
.0161 
.0235 
.0324 
.0410 
.0611 
.0620 
.0736 
.0660 
.0981 



.0005 
.0042 
.0090 
.0153 
.0227 
.0317 
.0406 
.0507 
.0616 
.0734 
.0655 
.0977 



.0005 
.0041 



.0140 
.0222 



.0496 
.0604 
.0723 
.0843 
.0965 



[Nominal dimensions, length, ".5000; diameter, ".2260.] 



1,000 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


5,000 


.0008 


.0005 


0. 


.0008 


.0007 


.0006 


.0008 


.0009 




.0009 


.0007 


.0007 


10,000 


.0043 


.0032 


.0025 


.0034 


.0037 


.0039 


.0041 


.0039 


.0033 


.0034 


.0030 


.0035 


15,000 


.0100 


.0081 


.0080 


.0094 


.0089 


.0093- 


.0096 


.0095 


.0064 


.0110 


.0002 


.0090 


20,000 


.0170 


.0161 


.0148 


.0174 


.0160 


.0166 


.0188 


.0167 


.0160 


.0189 


.0166 


.0161 


25,000 


.0271 


.02^ 


.0230 


.0245 


.0246 


.0246 


.0260 


.0248 


.0236 


.0267 


.0246 


.0242 


30,000 


.0340 


.0330 


.0323 


.0344 


.0335 


.0335 


.0346 


.0346 


.0328 


.0343 


.0337 


.0329 


35,000 


.0440 


.0445 


.0435 


.0440 


.0436 


.0434 


.0466 


.0463 


.0430 


.0469 


.0446 


.0435 


40,000 


.0560 


.0556 


.0645 


.0547 


.0642 


.0650 


.0673 


.0670 


.0645 


.0566 


.0666 


.0644 


46,000 


.0681 


.0678 


.0666 


.0679 


.0673 


.0670 


.0606 


.0696 


.0660 


.0673 


.0678 


.0667 


50,000 


.0808 


.0795 


.0600 


.0802 


.0802 


.0606 


.0829 


.0826 


.0798 


.0610 


.0606 


.0796 


55,000 


.0940 


.0930 


.0933 


.0937 


.0933 


.0940 


.0963 


.0950 


.0928 


.0940 


.0939 


.0927 


60,000 


.1070 


.1068 


.ion 


.1081 


.1079 


.1072 


.1064 


.1079 


.1068 


.1073 


.1075 


.1063 
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PuBE CoppBB — Continued. 

[Nominal dimenrions, loigth, ''.5000; diameter, ''J2025J] 



75 



Load per 

square 
inch on 

one- 
thirtieth 
square 

inch. 


Total oompiesslons. 


Mean 
oor- 

reoted 
sets. 


1. 


2. 


3. 


4. 


6. 


6. 


7. 


8. 


9. 


10. 


Mean. 


Pmtnds. 
1,000 
6,000 
10,000 
16,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
65,000 
60,000 


Inch. 
0. 

.0004 
.0023 
.0050 
.0003 
.0150 
.0218 
.0287 
.0364 
.0486 
.0546 
.0638 
.0760 


Inch. 
0. 

.0006 
.0010 
.0066 
.0103 
.0170 
.0230 
.0289 
.0376 
.0466 
.0540 
.0649 
.0745 


Inch. 
0. 

.0002 
.0018 
.0040 
.0097 
.0165 
.0222 
.0297 
.0367 
.0462 
.0547 
.0644 
.0744 


Inch. 

a 

.0004 
.0017 
.0056 
.0103 
.0162 
.0229 
.0298 
.0363 
.04^ 
.0555 
.0642 
.0737 


Inch. 
0. 

.0007 
.0024 
.0063 
.0110 
.0168 
.0234 
.0303 
.0372 
.0454 
.0545 
.0641 
.0743 


Inch. 

a 

.0004 
.0021 
.0060 
.0109 
.0164 
.0234 
.0307 
.0398 
.0473 
.0568 
.0660 
.0776 


Inch. 
0. 

.0004 
.0019 
.0064 
.0106 
.0180 
.0226 
.0322 
.0383 
.0468 
.0573 
.0660 
.0764 


Inch. 

a 

.0005 
.0021 
.0066 
.0107 
.0176 
.0237 
.0306 
.0370 
.0458 
.0547 
.0649 
.0751 


Inch. 
0. 

.0006 
.0022 
.0058 
.0107 
.0166 
.0236 
.0307 
.0380 
.0471 
.0560 
.0652 
.0745 


Inch. 

a 

.0006 

.0019 
.0064 
.0104 
.0150 
.0225 
.0293 
.0366 
.0450 
.0542 
.0643 
.0742 


Inch. 
0. 

.0006 
.0020 
.0069 
.0104 
.0166 
.0229 
.0301 
.0376 
.0464 
.0552 
.0649 
.0751 


Inch. 

a 

.0005 
.0019 
.0058 
.0101 
.0162 
.0224 
.0294 
.0366 
.0454 
.0541 
.0638 
.0740 



[Nominal dimensions, length, ''.5500; diameter, ".2526.] 



1,000 


a 


0. 


a 


a 


a 


a 


a 


a 


a 


a 


a 


a 


5,000 


.0006 


.0006 


.0006 


.0005 


.0006 


.0005 


.0007 


.0005 


.0006 


.0005 


.0006 


.0006 


10,000 


.0021 


.0020 


.0021 


.0015 


.0013 


.0018 


.0021 


.0012 


.0020 


.0026 


.0019 


.0018 


15,000 


.0065 


.0059 


.0080 


.0051 


.0051 


.0050! -0063 


.0051 


.0056 


.0070 


.0050 


.0058 


20,000 


.0122 


.0114 


.0117 


.0108 


.0109 


.0117 .0117 


.0110 


.0111 


.0124 


.0116 


.0112 


25,000 


.0186 


.0181 


.0186 


.0176 


.0176 


.0184 


.0184 


.0174 


.0179 


.0202 


.0188 


.0178 


30,000 


.0264 


.0257 


.0260 


.0255 


.0250 


.0269 


.0263 


.0250 


.0265 


.0257 


.0257 


.0251 


35,000 


.0348 


.0338 


.0346 


.0330 


.0334 


.0340 


.0347 


.0334 


.0338 


.0351 


.0341 


.0333 


40,000 


.0430 


.0433 


.0430 


.0436 


.0430 


.0432 


.0435 


.0426 


.0428 


.0444 


.0432 


.0422 


45,000 


.0534 


:S§J 


.0631 


.0514 


.0523 


.0523 


.0629 


.0520 


.0525 


.0510 


.0524 


.0513 


50,000 


.0639 


.0630 


.0627 


.0638 


.0632 


.0638 


.0625 


.0629 


.0636 




.0621 


65,000 


.0748 


.0744 


.0731 


.0744 


.0737 


.0729 


.0750 


.0726 


.0744 


.0740 


.0739 


.0728 


60,000 


.0856 


.0654 


.0840 


.0653 


.0855 


.0638 


..0855 


.0838 


.0656 


.0850 


.0850 


.0638 



[Nominai dimensions, length, ".6000; diameter, ".2525.] 



1,000 


a 


a 


a 


a 


a 


0. 


a 


a 


0. 


a 


a 


a 


5,000 


.0006 


.0003 


.0004 


.0004 


.0005 


.0006 


.0007 


.0005 


.0006 


.0005 


.0006 


.0006 


10,000 


.0018 


.0011 


.0012 


.0013 


.0021 


.0027 


.0022 


.0019 


.0021 


.0018 


.0018 


.0017 


15,000 


.0065 


.0054 


.0063 


.0048 


.oon 


.0064 


.0074 


.0078 


.0074 


.0068 


.0067 


.0065 


20,000 


.0126 


.0116 


.0119 


.0107 


.0126 


.0196 


.0130 


.0130 


.0130 


.0131 


.0125 


.0121 


25,000 


.0195 


.0188 


.0189 


.0182 


.0200 


.0204 


.0208 


.0203 


.0206 


:^ 


.0196 


.0193 


30,000 


.0275 


.0267 


.0283 


.0265 


.0280 


.0284 


.0287 


.0290 


.0286 


.0278 


.0271 


35,000 


.0368 


.0362 


.0365 


.0353 


.0366 


.0390 


.0377 


.0371 


.0374 


.0385 


.0371 


.0362 


40,000 


.0487 


.0470 


.0468 


.0457 


.0472 


.0451 


.0480 


.0462 


.0474 


.0464 


.0467 


.0457 


45,000 


.0578 


.0509 


.0576 


.0565 


.0580 


.0574 


.0589 


.0563 


.0576 


.0506 


.0677 


.0566 


50,000 


.0679 


.0688 


.0688 


.0679 


.0689 


.0669 


.0604 


.0671 


.0605 


.0691 


.0684 


.0673 


65,000 


.0604 


.0800 


.0814 


.0783 


.0814 


.0788 


.0810 


.0788 


.0617 


.0815 


.0603 


.0791 


60,000 


.0941 


.0937 


.0938 


.0900 


.0062 


.0929 


.0945 


.0905 


.0945 


.0950 


.0935 


.0923 
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COPPER CYLIin>EB8 POB PBBS8XTBE GAUGES. 

6iiJ>iNG Metal. 

[Nomiiua dimenaions. length. ".3600; dUunetor. ".3000.] 



Loadper 
square 








Total oomprMfltons. 








Mean 


Inchon 
one-thirti- 
eth square 
inch. 
















oor- 


1. 


2. 


3. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 
Inch. 


Mean. 




Pounds. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


JncA. 


1,000 


a 


a 


a 


a 


0. 


0. 


a 


a 


a 


0. 


0. 


a 


6,000 


.0004 


.0008 


.0004 


.0005 


.0004 


.0004 


.0005 


.0006 


.0004 


.0004 


.0005 


.0006 


10,000 


.0023 


.0020 


.0018 


.0015 


.0027 


.0018 


.0019 


.0024 


.0020 


.0021 


.0021 


.0020 


15,000 


.0069 


.0094 


.0080 


.0075 


.0092 


.0078 


.0065 


.0064 


.0082 


.0064 


.0064 


.0082 


20,000 


.0148 


.0141 


.0141 


.0143 


.0158 


.0146 


.0147 


.0156 


.0155 


.0160 


.0160 


.0146 


25,000 


.0220 


.0230 


.0220 


.0222 


.0244 


.0218 


.0224 


.0233 


.0233 


.0240 


.0229 


.0224 


30,000 


.0305 


.0306 


.0306 


.0300 


.0328 


.0309 


.0310 


.0316 


.0312 


.0325 


.0312 


.0306 


36,000 


.0397 


.0388 


.0386 


.0386 


.0407 


.0377 


.0389 


.0306 


.0393 


.0406 


.0393 


.0383 


«),000 


.0486 


.0481 


.0475 


.0480 


.0522 


.0478 


.0481 


.0480 


.0494 


.0491 


.0487 


.0476 


45,000 


.0666 


.0570 


.0560 


.0568 


.0604 


.0663 


.0568 


.0568 


.0576 


.0586 


.0573 


.0662 


60,000 


.0658 


.0655 


.0666 


.0662 


.0607 


.0653 


.0663 


.0667 


.0664 


.0666 


.0664 


.0653 


55,000 


.0760 


.0755 


.0748 


.0755 


.0787 


.0748 


.0757 


.0754 


.0761 


.0766 


.0759 


.0748 


60,000 


.0846 


.0848 


.0847 


.0844 


.0873 


.0643 


.0863 


.0656 


.0669 


.0857 


.0653 


.0841 



[Nominal dimensionB, length, ''.4000; diameter, ''.2060.] 



1,000 


a 


0. 


a 


a 


0. 


a 


a 


a 


a 


a 


a 


a 


6,000 


.0006 


.0006 


.0007 


.0004 


.0005 


.0008 


.0005 


.0007 


.0009 


.0006 


.0006 


.0006 


10,000 


.0022 


.0035 


.0031 


.0018 


.0024 


.0032 


.0023 


.0032 


.0036 


.0030 


.0028 


.0027 


16,000 


.0094 


.0096 


.0102 


.0075 


.0091 


.0106 


.0094 


.0102 


.0118 


.0100 


.0098 


.0095 


20,000 


.0181 


.0182 


.0188 


.0155 


.0178 


.0187 


.0183 


.0185 


.0200 


.0184 


.0182 


.0177 


26,000 


.0267 


.0280 


.0278 


.0253 


.0266 


.0277 


.0273 


.0280 


.0290 


.0275 


.0274 


.0267 


30,000 


.0359 


.0360 


.0386 


.0347 


.0360 


.0375 


.0368 


.0381 


.0380 


.0376 


.0370 


.0361 


35,000 


.0470 


.0477 


.0485 


.0450 


.0470 


.0475 


.0468 


.0470 


.0485 


.0475 


.0473 


.0462 


40,000 


.0673 


.0579 


.0582 


.0560 


.0571 


.0578 


.0566 


.0575 


.0681 


.0576 


.0674 


.0663 


45,000 


.0669 


.0696 


.0686 


.0663 


.0671 


.0693 


.0672 


.0681 


.0686 


.0679 


.0680 


.0660 


60,000 


.0784 


.0806 


.0790 


.0771 


.0786 


.0796 


.0777 


.0795 


.0800 


.0797 


.0790 


.0778 


56,000 


.0887 


.0910 


.0900 


.0887 


.0885 


.0913 


.0891 


.0900 


.0905 


.0900 


.0896 


.0886 


60,000 


.0995 


.1016 


.1009 


.0997 


.1005 


.1002 


.1000 


.1006 


.1013 


.1015 


.1006 


.0994 



[Nominal dimensions, length, ". 4500; diameter, ". 2060. ] 



1,000 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


5,000 


.0007 


.0008 


.0008 


.0005 


.0009 


.0008 


.0009 


.0010 


.0008 


.0006 


.0008 


.0008 


10,000 


.0038 


.0040 


.0035 


.0035 


.0037 


.0035 


.0035 


.0039 


.0039 


.0033 


.0037 


.0036 


16,000 


.0132 


.0124 


.0124 


.0116 


.0118 


.0117 


.0118 


.0123 


.0125 


.0114 


.0121 


.0118 


20,000 


.0233 




.0220 


.0223 


.0215 


.0218 


.0217 


.0216 


.0220 


.0231 


.0221 


.0216 


26,000 


.0329 


.0325 


.0321 


.0320 


.0308 


.0310 


.0315 


.0318 


.0324 


.0310 


.0318 


.0311 


30,000 


.0438 


.0432 


.0420 


.0426 


.0424 


.0440 


.0428 


.0428 


.0440 


.0419 


.0429 


.0419 


36,000 


.0546 


.0536 


.0540 


.0529 


.0529 


.0638 


.0539 


.0544 


.0538 


.0531 


.0537 


.0526 


40,000 


.06^4 


.0652 


.0648 


.0645 


.0645 


.0651 


.0660 


0660 


.0654 


.0640 


.0649 


.0638 


46,000 


.0786 


.0770 


.0798 


.0760 


.0760 


.0764 


.0768 


.0770 


.0780 


.0770 


.0772 


.0761 


60,000 


.0695 


.0895 


.0887 


.0909 


.0885 


.0887 


.0894 


.0889 


.0893 


.0900 


.0893 


.0881 


55,000 


.1020 


.1028 


.1010 


.1005 


.1005 


.1024 


.1010 


.1000 


.1020 


.1028 


.1015 


.1003 


60,000 


.1152 


.1146 


.1140 


.1134 


.1138 


.1124 


.1135 


.1135 


.1135 


.1141 


.1138 


.1125 



[Nominal dimensions, length, ".40OO; diameter, ".2260.] 



1,000 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


6,000 


.0004 


.0004 


.0004 


.0004 


.0004 


.0004 


.0005 


.0005 


.0005 


.0005 


.0004 


.0004 


10,000 


.0020 


.0020 


.0019 


.0018 


.0015 


.0015 


.0025 


.0017 


.0016 


.0015 


.0018 


.0017 


15,000 


.0077 


.0070 


.0068 


.0069 


.0065 


.0066 


.0077 


.0070 


.0061 


.0065 


.0069 


.0067 


20,000 


.0143 


.0135 


.0133 


.0130 


.0124 


.0130 


.0145 


.0135 


.0125 


.0130 


.0133 


.0129 


26,000 


.0204 


.0204 


.0228 


.0201 


.0195 


.0200 


.0220 


.0209 


.0104 


.0200 


.0206 


.0201 


30,000 


.0276 


.0287 


.0289 


.0278 


.0270 


.0277 


.0290 


.0282 


.0265 


.0271 


.0279 


.0272 


35,000 


.0358 


.0368 


.0369 


.0367 


.0351 


.0360 


.0362 


.0356 


.0340 


.0350 


.0356 


.0348 


40,000 


.0430 


.0444 


.0448 


.0428 


.0436 


.0434 


.0445 


.0438 


.0423 


.0429 


.0436 


.0426 


45,000 


.0620 


.0634 


.0540 


.0623 


.0518 


.0518 


.0533 


.0515 


.0505 


.0520 


.0523 


.0512 


60,000 


.0606 


.0606 


.0626 


.0618 


.0604 


.0609 


.0610 


.0610 


.0696 


.0611 


.0610 


.0599 


66,000 


.0700 


.0603 


.0695 


.0606 


.0695 


.0705 


.0702 


.0699 


.0686 


.0702 


.0697 


.0686 


60,000 


.0781 


.0793 


.0794 


.0780 


.0795 


.0787 


.0795 


.0794 


.0781 


.0794 


.0790 


.0778 
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Gilding Metal — Continued. 

INominal dimensions, length, ".4500; diameter, ".2260.] 



Load per 
square 
Inchon 


Total compressions. 


Mean 


COI^ 


























rectea 


eth square 
in^. 


1. 


2. 


3. 


4. 


6. 


6. 


7. 


8. 


9. 


10. 


Mean. 


seto. 


Pounds, 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


7ncA. 


Inch. 


Inch. 


Inch. 


Inch. 


1,000 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


5,000 


.0006 


.0005 


.0005 


.0005 


.0005 


.0004 


.0005 


.0006 


.0005 


.0005 


.0006 


.0005 


10,000 


.0026 


.0019 


.0015 


.0030 


.0024 


.0018 


.0025 


.0029 


.0028 


.0023 


.0024 


.0023 


15,000 


.0080 


.0076 


.0061 


.0089 


.0087 


.0076 


,0076 


.0079 


.0077 


.0079 


.0078 


.0076 


20,000 


.0151 


.0145 


.0130 


.0148 


.0145 


.0145 


.0146 


.0148 


.0152 


.0148 


.0146 


.0142 


25,000 


.0234 


.0224 


..0211 


.0233 


.0229 


.0223 


.0224 


.0230 


.0225 


.0229 




.0221 


30,000 


.0310 


.0310 


.0298 


.0314 


.0320 


.0310 


.0310 


.0310 


.0314 


.0306 


.0310 


.0803 


35,000 


.0395 


.0400 


.0383 


.0397 


.0406 


.0395 


.0395 


.0396 


.0395 


.0396 


.0396 


.0386 


40,000 


.0497 


.0485 


.0479 


.0490 


.0497 


.0500 


.0491 


.0483 


.0487 


.0489 


.0490 


.0479 


45,000 


.0583 


.0585 


.0674 


.0579 


.0586 


.0579 


.0581 


.0582 


.0581 


.0580 


.0581 


.0570 


50,000 


.0600 


.0687 


.0678 


.0678 


.0685 


.0680 


.0679 


.0684 


.0684 


.0687 


.0683 


.0672 


55,000 


.0785 


.0789 


.0776 


.0788 


.0800 


.0784 


.0790 


.0786 


.0786 


.0789 


.0787 


.0776 


60,000 


.0892 


.0691 


.0698 


.0887 


.0696 


.0890 


.0882 


.0890 


.0894 


.0693 


.0891 


.0679 



[Nominal dimensions, length, " .5000; diameter, " .2260.] 



1,000 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


5,000 


.0003 


.0005 


.0006 


.0005 


.0005 


.0005 


.0005 


.0005 


.0007 


.0005 


.0005 


.0005 


10,000 


.0022 


.0022 


.0023 


.0028 


.0020 


.0018 


.0024 


.0019 


.0028 


.0020 


.0022 


.0021 


15,000 


.0090 


.0090 


.0085 


.0093 


.0076 


.0080 


.0090 


.0087 


.0097 


.0085 


.0087 


.0085 


20,000 


.0170 


.0168 


.0164 


.0173 


.0145 


.0152 


.0174 


.0166 


.0180 


.0158 


.0165 


.0161 


25,000 


.0254 


.0253 


.0250 


.0255 


.0225 


.0234 


.0255 


.0248 


.0267 


.0240 


.0248 


.0242 


30,000 


.0340 


.0338 


.0339 


.0344 


.0319 


.0329 


.0345 


.0340 


.0362 


.0338 


.0339 


.0331 


35,000 


.0444 


.0439 


.0445 


.0440 


.0411 


.0430 


.0441 


.0438 


.0453 


.0426 


.0437 


.0427 


40,000 


.0543 


.0535 


.0544 


.0539 


.0520 


.0518 


.0540 


.0529 


.0539 


.0521 


.0533 


.0622 


45,000 


.0635 


.0641 


.0640 


.0642 


.0621 


.0621 


.0645 


.0634 


.0640 


.0634 


.0635 


.0624 


50,000 


.^0752 


.0750 


.0753 


.0778 


.0734 


.0730 


.0753 


.0749 


.0750 


.0745 


.0749 


.0738 


55,000 


.0869 


.0864 


.0849 


.0890 


.0837 


.0844 


.0865 


.0860 


.0869 


.0656 


.0859 


.0647 


60,000 


.0982 


.0984 


.0968 


.0985 


.0964 


.0970 


.0980 


.0981 


.0979 


.0977 


.0977 


.0966 



[Nominal dimensions, length, ''.6000; diameter, ''.2526.] 



1,000 


0. 


a 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


a 


0. 


a 


6,000 


.0007 


.0004 


0. 


.0005 


.0005 


.0004 


.0007 


.0006 


.0005 


.0005 


.0005 


.0005 


10,000 


.0018 


.0013 


.0002 


.0013 


.0013 


.0012 


.0018 


.0015 


.0009 


.0014 


.0013 


.0012 


15,000 


.0052 


.0044 


.0020 


.0040 


.0036 


.0031 


.0048 


.0048 


.0031 


.0046 


.0040 


.0039 


20,000 


.0110 


.0110 


.0074 


.0098 


.0084 


.0089 


.0100 


.0104 


.0086 


.0104 


.0096 


.0094 


25,000 


.0166 


.0167 


.0140 


.0152 


.0143 


.0153 


.0160 


.0164 


.0140 


.0160 


.0166 


.0161 


30,000 


.0244 


.0230 


.0204 


.0221 


.0213 


.0222 


.0228 


.0233 


.0206 


.0229 


.0223 


.0218 


35,000 


.0300 


.0319 


.0275 


.0290 


.0280 


.0296 


.0295 


.0308 


.0274 


.0291 


.0293 


.0286 


40,000 


.0390 


.0390 


.0353 


.0366 


.0349 


.0371 


.0369 


.0388 


.0346 


.0370 


.0368 


.0369 


45,000 


.0475 


.0470 


.0430 


.0442 


.0424 


.0445 


.0444 


.0463 


.0421 


.0460 


.0446 


.0436 


50,000 


.0550 


.0550 


.0523 


.0523 


.0496 


.0520 


.0612 


.0639 


.0606 


.0524 


.0625 


.0614 


65,000 


.0631 


.0624 


.0608 


.0608 


.0673 


.0505 


.0689 


.0619 


.0584 


.0606 


.0603 


.0892 


60,000 


.0730 


.0710 


.0688 


.0694 


.0663 


.0683 


.0670 


.0703 


.0670 


.0608 


.0691 


.0680 



[Nominal dimensions, length, ".5500; diameter, ".2526.] 



1,000 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


5,000 


.0006 


.0005 


.0005 


.0006 


.0006 


.0005 


.0004 


.0004 


.0006 


.0004 


.0005 


.0005 


10,000 


.0017 


.0017 


.0014 


.0016 


.0018 


.0014 


.0015 


.0012 


.0014 


.0020 


.0016 


.0015 


15,000 


.0063 


.0060 


.0061 


.0054 


.0062 


.0051 


.0062 


.0046 


.0060 


.0066 


.0058 


.0057 


20,000 


.0125 


.0124 


.0114 


.0113 


.0127 


.0114 


.0124 


.0110 


.0120 


.0128 


.0120 


.0117 


25,000 


.0190 


.0196 


.0183 


.0183 


.0206 


.0184 


.0195 


.0177 


.0190 


.0206 


.0191 


.0186 


30,000 


.0275 


.0274 


.0268 


.0263 


.0286 


.0262 


.0276 


.0248 


.0260 


.0287 


.0269 


.0263 


36,000 


.0356 


.0352 


.0333 


.0338 


.0360 


.0333 


.0353 


.0329 


.0330 


.0364 


.0346 


.0337 


40,000 


.0438 


.0426 


.0414 


.0418 


.0460 


.0414 


.0437 


.0413 


.0408 


.0446 


.0426 


.0416 


45,000 


.0622 


.0611 


.0504 


.0509 


.0533 


.0500 


.0525 


.0506 


.0498 


.0541 


.0516 


.0504 


60,000 


.0613 


.0691 


.0590 


.0696 


.0619 


.0589 


.0610 


.0689 


.0680 


.0625 


.0600 


.0689 


56,000 


.0707 


.0685 


.0680 


.0691 


.0714 


.0672 


.0696 


.0678 


.0676 


.0723 


.0692 


.0681 


60,000 


.0803 


.0779 


.0768 


.0786 


.0610 


.0769 


.0789 


.0778 


.0783 


.0834 


.0789 


.0777 
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Gn4DiKG Metal — Continued. 

{Nominal dimensions, length, ''.6000; diameter, ''.2S26.] 



Load per 
MHiare 










Total compressions. 








Mean 


inch on 


















cor- 
rected 


ouB-uuru- 
























eth square 
inch. 


1. 


2. 


3. 


4. 


6. 


6. 


7. 


8. 


9. 


10. 


Mean. 


sets. 


Pounds. 


Inch. 


Inch. 


IncJL 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


1,000 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


0. 


P- 


5,000 


.0007 


.0005 


.0002 


.0005 


.0006 


.0006 


.0006 


.0006 


.0006 


.0006 


.0006 


.0006 


10,000 


.0025 


.0014 


.0011 


.0014 


.0019 


.0019 


.0012 


.0017 


.0021 


.0016 


.0017 


.0016 


15,000 


.0063 


.0053 


.005© 


.0051 


.0036 


.0060 


.0048 


.0061 


.0063 


.0051 


.0053 


.0062 


20,000 


.0113 


.0120 


.0126 


.0117 


.GD92 


.0128 


.0118 


.0121 


.0130 


.0121 


.0119 


.0116 


26,000 


.0198 


.0198 


.0220 


.0201 


.0165 


.0207 


.0186 


.0193 


.0214 


.0191 


.0197 


.0192 


30,000 


.0289 


.0283 


.0315 


.0276 


.0249 


.0289 


.0274 


.0281 


.0293 


.0279 


.0283 


.0276 


36,000 


.0369 


.0365 


.0379 


.0362 


.0344 


.0370 


.0353 


.0365 


.0389 


.0361 


.0365 


.0356 


40,000 


.0469 


.0458 


.0485 


.0450 


.0438 


.0455 


.0443 


.0450 


.0488 


.0452 


.0450 


.04^ 


45,000 


.0564 


.0568 


.0565 


.0554 


.0541 


.0540 


.0531 


.0544 


.0572 


.0539 


.0552 


.0541 


50,000 


.0640 


.0640 


.0690 


.0648 


.0642 


.0643 


.0611 


.0653 


.0666 


.0629 


.0646 


.0635 


65,000 


.0744 


.0752 


.0779 


.0752 


.0737 


.0734 


.0709 


.0749 


.0765 


.0716 


.0744 


.0733 


60,000 


.0847 


.0852 


.0882 


.0853 


.0843 


.0838 


.0816 


.0840 


.0850 


.0828 


.0846 


.0833 



PUBE CoPPEB. 

[Nominal diameter, ''.2060.] 



Loads. 


Lengths before and after loading, and compression sets. 


Total. 


Pounds 

per 
square 

one- 
thirtieth 
square 
inch. 


1. 


2. 


3. 


4. 


6. 


6. 


7. 


8. 


9. 


10. 


Mean. 


Pounds. 



1,000 

Compres 


1,333 

Compres 


1,667 


Pounds. 



30,000 

don sets.. 


40,000 

lion sets.. 


50,000 


Inch. 
.3503 
.3186 


Inch. 
.3503 
.3183 


Inch. 
.3506 
.3184 


Inch. 
.3503 
.3186 


Inch. 
.3505 
.3183 


Inch. 
.3506 
.3188 


Inch. 

.3504 
.3186 


Inch. 
.3504 
.3176 


Inch. 
.3503 
.3176 


Inch. 
.3506 
.3174 


Inch. 


.0317 

.3504 
.2984 


.0320 

.3603 
.2964 


.0322 

.35a^ 
.2964 


.0317 

.3504 
.2976 


.0322 

.3502 
.2960 


.0318 

.3504 
.2964 


.0318 

.3505 
.2975 


.0328 

.3607 
.2976 


.0327 

.3603 
.2968 


.3503 
.2974 


.0322 


.0520 

.3502 
.2742 


.0539 

.3502 
.2738 


.0539 

.3507 
.2751 


.0529 

.3502 
.2732 


.0533 

.3503 
.2744 


.0540 

.3505 
.2744 


.0530 

.3504 
.2746 


.0531 

.3601 
.2752 


.0535 

.3603 
.2738 


.0829 

.3603 
.2744 


.0533 


Compres 


sionsets.. 


.0760 


.0764 


.0756 


.0770 


.0760 


.0761 


.0789 


.0749 


.0765 


.0760 


.0760 



[Nominal diameter, ".2060.] 




1,000 




30,000 



Compression sets. . 



1,3 




40,000 



Compression sets. . 




1,667 




50,000 



Compression sets. 



.3631 



.0367 



.4002 
.3401 



.0601 



.4002 
.3108 



.0894 



.3624 



.0374 



.3136 



.0863 



.4000 
.3643 



.0367 



.4003 
.3397 



.0606 



.4004 
.3139 



.0866 



.4002 
.3640 



.0362 



.4000 
.3403 



.0607 



.4000 
.3116 



.0884 



.3634 



.0364 



.4000 
.3402 



.0506 



.4003 
.3125 



.0878 



.4003 



.0366 



.3404 



.0506 



.4004 
.3127 



.0877 



.4002 
.3637 



.0366 






.0606 



.4003 
.3126 



.0877 



.4003 



.0367 



.4002 
.3396 



.0606 



.4003 
.3136 



.0867 



.4001 
.3636 



.4002 



.0604 



.4000 
.3134 



.0 866 



.4000 



.4002 
.3400 



.0602 



.3143 



0.866 



.0602 



.0873 
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Loads. 


Lesigths before and after loading, and compression sets. 


Total. 


Pounds 

per 
square 

one- 
thirtieth 
square 
Inch. 


1. 


2. 


3. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


Mean. 


Pounds. 



1,000 

C(»npres 


1,333 

Comprea 


1,667 

Comprss 


Pounds. 



30,000 

lion sets.. 


40,000 

lion sets.. 


50,000 

lion sets.. 


Inch, 
.45C4 
.4061 


Inch, 
.4606 
.4088 


Inch. 
.4604 
.4064 


Inch. 
.4606 
.4096 


Inch. 
.4604 
.4096 


Inch. 
.4502 
.4096 


Inch. 

.4505 
.4088 


Inch. 
.4604 
.4087 


Inch. 
.4610 
.4096 


Inch. 
.4504 
.4096 


Inch. 


.0423 

.4603 
.3796 


.0418 

.4604 
.3812 


.0420 

.4607 
.3823 


.0410 

.4506 
.3814 


.0408 

.4502 
.3807 


.0406 

.4504 
.3822 


.0417 

.4603 
.3822 


.0417 

.4503 
.3821 


.0416 

.4504 
.3810 


.0408 

.4504 
.3816 


.0414 


.0707 

.4602 
.3622 


.0602 

.4507 
.3522 


.0684 

.4603 
.3531 


.0602 

.4480 
.3492 


.0606 

.4604 
.3514 


.0682 

.4606 
.3525 


.0681 

.4604 
.3623 


.0682 

.4602 
.3618 


.0694 

.4504 
.3615 


.0688 
.3532 


.0690 


.0080 


.0086 


.0072 


.0997 


.0990 


.0981 


.0981 


.0984 


.0989 


.0972 


.0983 



[Nominal diameter, ''J2260.] 




1,000 

Ckonpxes 


1,333 

Compres 


1,667 



30,000 

lion sets.. 


40,000 

don sets.. 


50,000 


.4002 
.3732 


.4001 
.3736 


.4001 
.3734 


.4002 
.3742 


.4001 
.3736 


.4002 
.3737 


.4002 
.3736 


.4003 
.3746 


.4001 
.3726 


.4000 
.3737 




.0270 

.4001 
.3565 


.0265 

.4002 

.3574 


.0267 

.4002 
.3554 


.0260 

.4001 
.3562 


.0265 

.4002 
.3556 


.0265 

.4003 
.3554 


.0266 

.4002 
.3569 


.0257 

.4001 
.3566 


.0275 

.4003 
.3556 


.0263 

.4001 
.3568 


.0265 


.0436 

.4002 
.3367 


.0428 

.4002 
.3357 


.0448 

.4002 
.3364 


.0439 

.3999 
.3368 


.0446 

.4001 
.3366 


.0449 

.4002 
.3366 


.0443 

.4002 
.3357 


.0435 

.4000 
.3364 


.0447 

.4000 
.3364 


.0433 

.3999 
.3350 


.0440 


Compres 


sionsets.. 


.0635 


.0645 


.0648 


.0631 


.0635 


.0636 


.0645 


.0636 


.0636 


.0649 


.0640 



[Nominal diameter, ''.2260.] 




1,000 

Compres 


1.333 

Compresi 


1,6<J7 



30,000 

don sets.. 


40,000 

ion sets.. 


60,000 


.4603 
.4196 


.4502 
.4194 


.4503 
.4202 


.4502 
.4195 


.4602 
.4203 


.4504 
.4184 


.4503 
.4186 


.4503 
.4188 


.4503 
.4197 


.4502 
.4193 




.0307 

.4502 
.3984 


.0306 

.4502 
.4001 


.0301 

.4509 
.3996 


.0307 

.4502 
.4002 


.0299 

.4503 
.3994 


.0320 

.4503 
.3998 


.0317 
.4502 


.0315 

.4502 
.4002 


.0306 

.4502 
.4003 


.0309 

.4602 
.4001 


.0309 


.0518 

.4603 
.3769 


.0501 

.4602 
.3774 


.0513 

.4603 
.3765 


.0600 

.4501 
.3764 


.0509 

.4503 
.3780 


.0505 

.4502 
.3765 


.0504 

.4501 
.3766 


.0500 

.4601 
.3771 


.0499 

.4504 
.3754 


.0501 

.4503 
.3770 


.0505 


Compresi 


lion sets. . 


.0734 


.0728 


.0738 


.0737 


.0723 


.0737 


.0735 


.0730 


.0750 


.0733 


.0735 
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COPPER CYLINDBBS FOR PRESSURE GAUGES. 

Pure Copper — Continued. 

[Nominal diameter, ''.2260.] 



Loads. 


Lengths before and after loading, and compression sets. 


Total. 


Pounds 

per 
square 
Inchon 

one- 
thirtieth 
square 

inch. 


1. 


2. 


3. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


Mean. 


Pounis, 



1,000 

Compress 


1,333 

Compress 

0- 
l,6e7 

Compress 


Pownds. 



30,000 

on sets.. 


40,000 

on sets.. 


£0,000 

on sets.. 


Inch. 
.4098 
.4666 


Inch. 
.4998 
/.4653 


Inch. 
.5004 
.4666 


Inch. 
.4999 
.4656 


Inch. 
.4098 
.4666 


Inch. 
.4999 
.4670 


Inch. 
.4099 
.4664 


Inch. 
.5000 
.4662 


Inch. 
.4098 
.4667 


Inch. 
.4999 
.4664 


Inch. 


.0332 

.4997 
.4450 


.0346 

.4999 
.4437 


.0338 

.4095 
.4444 


.0344 

.4996 
.4444 


.0332 

.4996 
.4442 


.0329 

.5002 
.4438 


.0335 

.4996 
.4452 


.0338 

.4996 
.4440 


.0331 

.4099 
.4438 


.0335 

.4997 
.4423 


.0336 


.0547 

.4998 
.4194 


.0562 

.4996 
.4194 


.0561 

.4998 
.4203 


.0554 

.4998 
.4194 


.0564 

.4999 
.4179 


.0564 

.4098 
.4192 


.0644 

.4999 
.4190 


.0666' 

.5000 
.4195 


.0661 

.4998 
.4183 


.0574 

.4999 
.4193 


.0667 


.0804 


.0802 


.0795 


.0804 


.0820 


.0806 


.0809 


.0806 


.0815 


.0806 


.0807 



[Nominal diameter, '^.2626.] 




1,000 

Compress 


1,333 

Compress 


1,667 

Compress 



30,000 

on sets.. 


40,000 

on sets.. 


50,000 

on sets.. 


.4996 
.4767 


.6000 
.4773 


.4998 
.4766 


.4999 
.4772 


.6000 
.4772 


.4999 

.4777 


.6000 

.4778 


.6001 
.4783 


.4W99 

.4774 


.5001 

.4781 




.0231 

.5001 
.4626 


.0227 

.4098 
.4624 


.0232 

.6000 
.4629 


.0227 

.6000 
.4626 


.0228 

.4999 
.4634 


.0222 

.4999 
.4636 


.0222 

.4098 
.4624 


.0218 

.6000 

.4641 


.0225 

.4099 
.4630 


.0220 

.5000 
.4631 


.0225 


.0375 

.6000 
.4453 


.0374 

.6000 
.4467 


.0371 

.6000 
.4446 


.0374 

.5000 
.4462 


.0366 

.6001 
.4466 


.0363 

.5001 
.4454 


.0374 

.6001 
.4458 


.0359 

.6001 
.4469 


.0369 

.4998 
.4454 


.0360 

.4999 
.4466 


.0369 


.0647 


.0633 


.0665 


.0648 


.0636 


.0646 


.0543 


.0532 


.0644 


.0633 


.0542 



[Nominal diameter, ''.2525.] 




1,000 

Compress 


1,333 

Compress 


1,667 

Compress 



30,000 

on sets.. 


40,000 

on sets.. 


50,000 

on sets.. 


.5502 
.6226 


.6494 
.6216 


.6498 
.6234 


.6499 
.5244 


.5497 
.5243 


.5497 
.6243 


.6496 
.6244 


.6496 
.6244 


.6497 
.6230 


.6601 
.6247 




.0276 

.6497 
.6091 


.0279 

.6496 
.6090 


.0264 

.6499 
.6089 


.0256 

.6600 
.6092 


.0264 

.6496 
.5092 


.0264 

.6503 
.6094 


.0262 

.6494 
.6090 


.0262 

.6498 
.6100 


.0267 

.6496 
.6097 


.0264 

.6498 
.6086 


.0261 


.0406 

.6498 
.4892 


.0406 

.6499 
.4898 


.0410 

.5496 
.4896 


.0408 

.6498 
.4902 


.0404 

.5602 
.4908 


.0409 

.5499 
.4901 


.0404 

.6498 
.4902 


.0398 

.6498 
.4898 


.0399 

.6499 
.4902 


.0412 

.6600 
.4904 


.0406 


.0606 


.0601 


.0600 


.0596 


.0694 


.0598 


.0696 


.0600 


.0697 


.0696 


.0698 
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Pure Copper— Continued. 

[Nominal diameter, ".2525]. 



Loads. 


Lengths before and after loading, and compression sets. 


Total." 


Pounds 

per 
square 
inch on 

onft- 

thirtieth 

square 

inch. 


1. 


2. 


3. 

Inch. 
.6001 
.5714 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


Mean. 


Pounds. 



1,000 

Compress 


1,333 

Compress 


1,667 

Compress 


Pounds. 



30,000 

on sets.. 


40,000 

on sots.. 


50,000 

ion sets.. 


Inch. 
.5995 
.5736 


Inch. 
.5996 
.5723 


Inch. 
.5997 
.5728 


Inch. 
.5997 
.5734 


Inch. 
.5996 
.5716 


Inch. 
.6004 
.5746 


Inch. 
.5994 

.5686 


Inch. 
.5992 
.5714 


Inch. 
.5994 
.5724 


Inch. 


.0259 

.5996 
.5541 


.0273 

.5997 
.5649 


.0287 

.5996 
.5550 


.0269 

.5994 
.5543 


.0263 

.5995 

.5572 


.0280 

.5992 
.5544 


.0258 

.5996 
.5553 


.0308 

.5998 
.5575 


.0278 

.5998 
.5553 


.0270 

.5996 
.5544 


.0275 


.0455 
!5343 


.0448 

.5996 
.5345 


.0446 

.5994 
.5347 


.0451 

.5994 
.5332 


.0423 

.5996 
.5332 


.0448 

.5999 
.5338 


.0443 

.5999 
.5354 


.0423 

.5998 
.5342 


.0445 

.5995 
.5361 


.0452 

.5996 
.5329 


.0443 


.0655 


.0651 


.0647 


.0662 


.0664 


.0661 


.0645 


.0656 


.0634 


.0667 


.0654 



Gilding Metal. 

[Nominal diameter, ".2060.] 




1,000 

Comprest 


1,333 

Compresi 



1,667 

Comprew 



30,000 

ion sets. . 


40,000 

lion sets. . 


50,000 

jlon sets. . 


.3496 
.3196 


.3496 
.3205 


!3196 


.3502 
.3194 


.3497 
.3191 


.3497 
.3191 


.3497 
.3195 


.3495 

.3188 


.3498 
.3204 


.3501 
.3203 




.0300 

.3494 
.3038 


.0291 

.3497 
.3037 


.0298 

.3495 
.3038 


.0308 

.3498 
.3042 


.0306 

.3498 
.3034 


.0306 

.3499 
.3040 


.0302 

.3498 
.3034 


.0307 

.3496 
.3022 


.0294 

.3488 
.3034 


.0298 

.3496 
.3034 


.0301 


.0456 

.3496 

.2838 


.0460 

.3497 

.2865 


.0457 

.3496 

.2861 


.0456 

.3496 
.2864 


.0464 

.3496 

.2856 


.0459 

.3500 
.2851 


.0464 

.3497 

.2851 


.0474 

.3499 
.2864 


.0464 

.3499 

.2857 


.0462 

.3^4 
.2855 


.0462 


.0658 


.0632 


.0635 


.0632 


.0640 


.0649 


.0646 


.0635 


.0642 


.0639 


.0641 



[Nominal diameter, ".2060.] 




1,000 

Compresi 


1,333 

Comprest 


1,667 

Compiesf 



30,000 

ion sets. . 


40,000 

ion sets.. 


50,000 

don sets.. 


.4001 
.3650 


.4004 
.3646 


.4002 
.3642 


.3999 
.3654 


.4002 
.3635 


.4004 
.3659 


.4003 
.3643 


.4004 

.3657 


.4001 
.3654 


.4003 
.3656 




.0351 

.4003 
.3453 


.0358 

.4003 
.3452 


.0360 

.4003 
.3462 


.0346 

.4002 
.3466 


.0367 

.3996 
.3453 


.0345 

.4002 
.3462 


.0360 

.4003 
.3453 


.0347 

.4003 
.3455 


.0347 

.4002 
.3466 


.0347 

.4003 
.3455 


.0353 


.0550 

.4002 
.3216 


.0551 

.4002 
.3233 


.0541 

• 

.4002 
.3252 


.0546 

.4001 
.3234 


.0543 

.4000 
.3245 


.0540 

.4002 
.3262 


.0550 

.4002 
.3244 


.0548 

.4003 
.3230 


.0546 

.4003 
.3236 


.0548 

.4002 
.3246 


.0546 


.0786 


.0769 


.0750 


.0767 


.0755 


.0760 


.0768 


.0773 


.0768 


.0756 


.0763 
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COPPEB CYLINDEBS FOB PEESSUBE GAUGES. 

Gilding Metal — Continued. 

[Nominal diameter, ''.2060.] 



Loads. 


Lengths before and after loading, and compression sets. 


Total. 


Pounds 

per 
square 
inch on 

one- 
thirtieth 
square 

mch. 


1. 


2. 


3. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


Mean. 


Pounds. 



1,000 

Compresf 


1,333 

Comprese 


1,667 

Compresi 


Pounds. 



-30,000 

ion sets.. 


40,000 

lion sets. . 


50,000 

lion sets. . 


Inch. 
.4498 
.4069 


Inch. 
.4497 
.4076 


Inch. 
.4496 
.4096 


Inch. 
.4494 
.4094 


Inch. 
.4496 
.4105 


Inch. 
.4497 
.4087 


Inch. 
.4496 
.4094 


Inch. 
.4496 
.4086 


Inch. 
.4494 
.4088 


Inch. 
.S4496 
.4096 


Inch. 


.0429 

.4496 
.3874 


.0421 

.4408 
.3874 


.0400 

.4494 
.3867 


.0400 

.4495 
.3874 


.0391 

.4494 
.3868 


.0410 

.4499 
.3874 


.0402 

.4496 
.3879 


.0410 

.4496 
.3874 


.0406 

.4496 
.3874 


.0400 

.4496 
.3882 


.0407 


.0622 

.4494 
.3643 


.0624 

.4494 
.3636 


.0627 

.4494 
.3644 


.0621 

.4494 
.3646 


.0626 

.4494 
.3644 


.4496 
.3643 


.0617 

.4495 
.3646 


.0622 

.4494 
.3641 


.0622 

.4494 
.3635 


.0614 

.4494 
.3640 


.0622 


.0851 


.0858 


.0850 


.0848 


.0850 


.0853 


.0849 


.0853 


.0859 


.0854 


.0853 



[Noifiinal diameter, ''.2260.] 




.1,000 

Compresi 


1,333 

Compn^st 


1,667 

Compresi 



30,000 

ion sets.. 


40,000 

ion sets.. 


50.000 

ion sets.. 


.4002 
.3735 


.4001 
.3725 


.4001 
.3743 


.4001 
.3738 


.4002 
.3740 


.4003 
.3734 


.3998 
.3742 


.4001 
.3740 


.3999 
.3736 


.3996 
.3734 




.0267 

.4002 
.3o86 


.0276 

.4004 
.3686 


.0258 

.4001 
.3584 


.0263 

.4001 
.3582 


.0262 

.3997 
.3579 


.0260 

.3999 
.3581 


.0256 

.3997 
.3578 


.0261 

.3997 
.3583 


.0263 

.4003 
.3683 


.0264 

.3997 
.3581 


.0264 


.0416 

.3998 
.3396 


.0418 

.4000 
.3423 


.0417 

.4000 
.3417 


.0419 

.3997 
.3406 


.0418 

.3997 
.3403 


.0418 

.3998 
.3417 


.0419 

.3998 
.3424 


.0414 

.3999 
.3413 


.0420 

.3999 
.3423 


.0416 

.3998 
.3416 


.0418 


.0602 


.0577 


.0583 


.0591 


.0594 


.0581 


.0574 


.0586 


.0576 


.0582 


.0585 



[Nominal diameter, ".2260.] 




1,000 



30,000 


.4504 
.4194 


.4504 
.4204 


.4506 .4503 
. 4192 . 4194 


.4502 
.4193 


.4504 
.4204 


.4502 
.^03 


.4606 
.4200 


.4602- 
.4191 


.4602 
.4191 




Compression sets.. 


1,333 40,000 


.0310 

.4503 
.4022 


.0300 

.4503 
.4022 


.0314 

.4502 
.4023 


.0309 

.4503 
.4027 


.0309 

.4503 
.4034 


.0300 

.4503 
.4026 


.0299 

.4603 
.4032 


.0306 

.4603 
.4022 


.0311 

.4504 
.4031 


.0311 

.4503 
.4034 


.0307 


Compresf 

C 
1,667 


ion sets. . 


50,000 


.0481 

.4502 
.3836 


.0481 

.4503 
.3842 


.0479 

.4503 
.3835 


..0476 

.4503 
.3828 


.0460 

.4503 
.3823 


.0477 

.4503 
.3836 


.0471 

.4503 
.3834 


.0481 

.4502 
.3835 


.0473 

.4504 
.3883 


.0469 

.4606 
.3836 


.0476 


CTompresi 


sionsets.. 


.0666 


.0661 


.0668 


.0676 


.0680 


.0667 


.0669 


.0667 


.0671 


.0660 


.0660 
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Gilding Metal — Continued. 

[Nominal diameter, ".2260.] 
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Loads. 


Lengths before and after loading, and compression sets. 


TotaL 


Pounds 

per 
square 
inch on 

one- 
thirtieth 
square 

inch. 


1. 


2. 


3. 


4. 


5, 


6. 


7. 


8. 


9. 


10. 


Mean. 


Pounds. 



2,000 

Compresi 


1,333 

Compresi 


1,667 

Compresj 


Pounds. 



30.000 

lion sets. . 


40,000 

ion sets.. 


50,000 

jionsets.. 


Inch. 
.4896 
.4664 


Inch. 
.4997 
.4658 


Inch. 
.4997 

.4648 


Inch. 
.4996 
.4655 


Inch. 
.4997 
.4643 


Inch. 
.4997 

.4668 


Inch. 
.4996 
.4653 


Inch. 
.4997 
.4654 


Inch. 
.4998 
.4655 


Inch. 
.4998 
.4665 


Inch. 


.0332 

.4897 
.4463 


.0339 

.4996 
.4458 


.0349 

.4998 
.4475 


.0341 

.4996 
.4482 


.0354 

.4996 
.4470 


.0329 

.4998 
.4464 


.0343 

.4996 
.4459 


.0343 

.4997 
.4455 


.0343 

.4997 
.4464 


.0333 

.4996 
.4459 


.0341 


.0534 

.4997 
.4252 


.0538 

.4999 
.4246 


.0523 

.4896 
.4250 


.0514 

.4996 
.4254 


.0526 

.4997 
.4252 


.0534 

.4997 
.4266 


.0537 

.4997 
.4256 


.05^ 

.4999 
.4266 


.0533 

.4996 
.4262 


.0537 

.4997 
.4267 


.0532 


.0745 


.0753 


.0746 


.0742 


.0745 


.0741 1 .0741 


.0733 


.0734 


.0730 


.0741 



[Nominal diameter. ''.2525.] 




1,000 

CompiBft 


1,333 

Compresi 


1,667 



30,000 

lion sets. . 


40,000 

lion sets. . 


50,000 


.4997 

.4787 


.4998 
.4795 


. 4997 . 4997 
.4793 .4786 


.4998 
.4783 


.4998 
.4792 


.4998 
.4787 


.4996 
.4783 


.4997 

.4781 


.4994 
.4776 




.0210 

.4994 
.4649 


.0203 

.4996 
.4651 


.0204 

.4996 
.4653 


.0211 

.4997 
.4643 


.0215 

.4996 
.4632 


.0206 

.•^96 
.4642 


.0211 

.4996 
.4650 


.0213 

.4997 
.4651 


.0216 

.4998 
.4666 


.0218 

.4899 
.4663 


.0211 


.0345 

.4996 
.4474 


.0345 , .0343 

.4997 .4997 
.4484 .4496 


.0364 

.4998 
.4473 


.0364 

.4997 
.4496 


.0364 

.4996 
.4494 


.0346 

.4997 
.4483 


.0346 

.4996 
.4603 


.0342 

.4998 
.4482 


.0346 

.4995 
.4493 


.0349 


Ck>mpres{ 


lion sets. . 


.0622 


.0513 


.0601 


.0525 


.0501 


.0602 


.0514 


.0483 


.0616 


.0602 


.0609 



[Nominal diameter, ".2525.] 




1,000 

Compiesi 


1,333 

Compresi 


1,667 



30,000 

ion sets.. 


40,000 

ion sets. . 


60,000 


.6494 
.6226 


.5496 
.5234 


.5^4 
.5234 


.549& 
.5236 


.5494 
.5237 


.5486 .6494 
.5212 .5240 


.6494 
.5233 


.6494 
.5226 


.5493 
.6221 




.0268 

.5496 
.6104 


.0262 

.6496 
.5080 


.0260 

.5494 
.5087 


.0260 

.6495 
.5094 


.0267 

.6496 
.5078 


.0284 

.5494 
.6096 


.0254 

.6484 
.5068 


.0261 

.5495 
.5076 


.0268 

.5486 
.6072 


.0272 

.5495 
.6073 


.0265 


.0392 

.5494 
.4906 


.0416 

.5494 
.4920 


.0407 

.5497 
.4936 


.0401 

.$495 
.4914 


.0418 

.5495 
.4902 


.0398 

.5486 
.4803 


.0426 

.5484 
.4903 


.0419 

.5494 
.4903 


.0424 

.6498 
.4904 


.0422 

.5494 
.4932 


.0412 


Compresi 


ion sets.. 


.0688 


.0674 


.0661 


.0681 


.0593 


.0598 


.0891 


.0691 


.0894 


.0662 


.0683 
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COPPEB GYLINDEBS FOB PBESSUBE GAUGES. 

Gilding Metal — Continued. 

[N( 



Loads. 


Lengths before and after loading, and compression sets. 


Total. 


Pounds 

per 
square 
Inchon 

one- 

thirtietb 

square 

inch. 


1. 


2. 


3. 

Inch. 
.6005 
.5744 


4. 


5. 


6. 


7. 


8. 


9. 


la 


Mean. 


Pounds. 



1,000 

Ck>nipre8( 


1,333 

Ck>mpres 


1,667 

Compres 


Ill 1 1 1 1 
•.III 


Inch. 
.6004 
.5733 


Inch. 
.6006 
.5726 


Inch. 
.6007 
.5754 


Inch. 
.6006 
.6747 


Inch, 
.6005 
.5717 


Inch, 
.6004 
.5740 


Inch. 
.5995 
.5731 


Inch. 
.6006 
.6733 


Inch. 
.6006 
.5733 


Inch. 


.0271 

.6006 
.5679 


.0280 

.6004 
.5652 


.0261 

.6004 
.5562 


.0253 

.6004 
.5549 


.0250 

.6003 
.5545 


.0288 

.6004 
.5556 


.0264 

.6004 
.6642 


.0264 

.6002 
.6582 


.0273 

.6003 
.5585 


.0273 

.6002 
.5653 


.0269 


.0426 

.6003 
.5402 


.0452 

.6000 
.5350 


.0452 

.6006 
.5303 


.0455 

.6003 
.5384 


.0458 

.6002 
.5373 


.0448 

.6006 
.6307 


.0462 

.6004 
.6374 


.0420 

.6003 
.5383 


.0418 

.6006 
.5386 


.0440 

.6004 
.5385 


.0444 


.0601 


.0650 


.0613 


.0619 


.0629 


.0606 


.0630 


.0620 


.0619 


.0619 


.0621 
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LEAD CTLINBEES. 

COMPRESSION TESTS. 

No. 1. Duration of test, 5 minutes 30 seconds. 

No. 2. Duration of test, 4 minutes. 

No. 3. Duration of test, 8 minutes. 

No. 4. Duration of test, 11 minutes. 

No. 5. Duration of test, 1 minute. 

No. 6. Duration of test, 1 minute. 

No. 7. Duration of test, 23 minutes. 

No. 8. Cylinder kept under each successive increment 3 minutes, 
after which reading was taken. Duration of test, 15 minutes. 

No. 9. Measurement a taken immediately upon reaching load, b 
after sustaining load 3 minutes. 

No. 10. Advanced at once to load and reading immediately taken. 

[Mean dimensioiis, length, ".6008; diameter, ".3472.] 



Total 

loads 

applied. 


Total compressions. 


1. 


2. 


3. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


Pounds. 
40 
60 
80 

100 

120 
140 
160 
180 

200 

220 
240 
260 
280 

300 

320 
340 
360 
380 

400 

420 
440 
4B0 
480 

500 


Inch. 

0. 
.0010 
.0030 

.0065 

.0107 
.0171 
.0250 
.0347 

.0430 

.0521 
.0650 
.0890 
.1189 

.1670 

.2070 
.2450 
.2710 
.2910 

.3100 

.3230 
.3380 
.3500 
.3575 

.3695 


Inch. 

0. 
.0002 
.0018 

.0065 

.0096 
.0165 
.0225 
.0300 

.0430 

.0510. 
.0770 
.1200 
.1500 

.1870 

.2400 
.2540 
.2800 
.2970 

.3110 

.3250 
.3400 
.3490 
.3590 

.3680. 


Inch. 

0. 
.0005 
.0020 
.0050 

.0105 
.0155 
.0266 
.0342 

.0465 

.0610 
.1090 
.1500 
.1900 

.2250 

.2520 
.2735 
.2970 
.3135 

.3280 

.3410 
.3515 
.3620 
.3711 

.3800 


Inch. 

0. 
.0010 
.0032 

.0076 

.0126 
.0215 
.0277 
.0397 

.0498 

.0623 
.1065 
.1602 
.1945 

.2290 

.2566 
.2815 
.3050 
.3170 

.3300 

.3415 
.3490 
.3506 
.3680 

.3770 


Inch. 
0. 


Inch. 
0. 


Inch. 

0. 
.0009 
.0036 

.0085 

.0150 
.0230 
.0340 
.0615 

.0960 

.1350 
.1770 
.2140 
.2480 

.2800 

.3025 
.3210 
.3360 
.3495 

.3612 

.3716 
.3812 
.3896 
.3980 

.4055 


Inch. 
0. 


Inch. 
0. 


Inch. 
0. 












.0060 


.0085 


.0108 


ra.0065 
\b.0097 


































.0440 


.0440 


.1140 


fa.0450 
tb.ll20 


































.1050 


.0900 


.2930 


fa.l520 
tb.2920 


































.2900 


.2500 


.3655 


ra.3080 
\b.3615 


































.3400 


.3200 


.4070 


ja.3710 
tb.4045 


} .3270 
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experiments with lead cylinders. 

Experiments with Lead Cylinders. 

first cylinder. 

[Original dimenaions, length, ".6000; diameter, ".3472.] 



Total load 


Duration 


Length im- 
mediately 


Successive 


applied. 


of load. 


after remov- 


slons. 






ing load. 


Pounds. 


h. m. 


Inch. 


Inch. 








.6000 


0. 


50 


Applied 
and im- 
medi - 
ately re- 
leased. 


.6000 


0. 


50 


1 


.5995 


.0005 


60 


2 


.5995 


a 


50 


5 


.5990 


.0005 


50 


10 


.5990 


0. 


50 


1 


.5987 


.0003 


50 


16 


.5970 


.0017 



BBCOND CYLINDER. 
[Original dimeniiions, length, ". 6005; diameter, ". 3472.] 



Total load 


Duration 


Length im- 
mediately 


Successive 


applied. 


of load 


after remov- 
ing load. 


compres- 
sions. 


Pounds. 


h. m. 


Inch. 


Inch. 








.6005 


0. 


100 


Applied 
and im- 
me d i - 
ately re- 
leased. 


.5965 


.0040 


100 


1 


.5930 


.0035 


100 


2 


.5925 


.0005 


100 


5 


.5915 


.0010 


100 


10 


.5910 


.0005 


100 


1 


.5870 


.0040 


100 


1 


.5768 


.0102 


100 


1 


.5736 


.0032 


100 


1 


.5695 


.0041 


100 


1 


.5582 


.0113 


100 


1 


.5545 


.0037 


100 


1 


.5480 


.0065 


100 


16 


.5388 


.0092 


100 


24 


.5361 


.0027 


100 


24 


.5275 


.0086 
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Experiments with Lead Cylinders — Continued. 

THIRD CYLINDER. 
[Original dimensions, length, ''. 6010; diameter, ''. 3472.] 
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Totaiload 


Duration 


lAmgth im- 
mediately 


Suooessive 


appUed. 


of load. 


after remov- 


compres- 
sions. 






ing load. 


Pounds. 


h. m. 


Inch. 


Inch. 








.6010 


0. 


150 


Applied 
and im- 
me di - 
ately re- 
leased. 


.5823 


.0187 


150 


1 


.6685 


.0138 


150 


2 


.6528 


.0157 


150 


5 


.6408 


.0120 


150 


10 


.6310 


.0098 


160 


1 


.4625 


.0685 


150 


1 


.4420 


.0206 


150 


1 


.4228 


.0192 


150 


1 


.4131 


.0097 


150 


1 


.4074 


.0057 


150 


1 


.3948 


.0126 


150 


^ 1 


.3805 


.0063 


150 


16 


.3448 


.0447 


150 


1 


.3425 


.0023 


150 


48 


.3229 


.0196 



FOURTH CYLINDER. 
[Original dimensions, length, ". 5983; diameter, ".3476.] 



Totaiload 


Duration 


Length im- 
mediately 


Successive 


appUed. 


of load. 


after remov- 


compres- 
sions. 






ing load. 


Pounds. 


h. m. 


Inch. 


Inch. 








.6983 


0. 


60 


Applied 
and im- 
me d i - 
ately re- 
leased. 


.6973 


.0010 


50 


1 


.6960 


.0013 


50 


24 


.6953 


.0007 


50 


24 


.5908 


.0046 


50 


24 


.6902 


.0006 


50 


24 


.5898 


.0004 


50 


48 


.5880 


.0018 
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90 chemical anaiiysks and proof stresses. 

Chemical Analyses. 

Metallic fouling from one-half of barrel No. 251125, fired 3,656 
rounds. 

Received from Springfield Armory. 

Copper grams.. .03273 

Nickel do 



The above quantities of copper and nickel represent the material 
found in a solution of Eling's Norton Metallic Fouling Solvent, rep- 
resenting the material from one-half of the barrel of a small-arms 
rifle. 



Copper ingot received from Rock Island Arsenal. 

Copper 

Proof Stresses. 
piston rods. 



90.92 



For— 



Proof 

stress 

applied. 



l&-pounder D. S. mounts 

lO-incli disappearing carriages. 
12-inch disappearing carriages . 



Pounds. 
131,966 
240,000 
300,000 



WIRE ROPES AND CHAINS. 



10-inch disappearing carriages, model 1901 

lO-inch disappearing carriages, model 1896 

Wire ropes and sockets for counterbalance device, model 1895. 
Counterweight chains 



15,000 
11,000 
10,000 
Z,640 
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Four wheels were received from the Archibald Wheel Company, 
Lawrence, Mass. The general dimensions were as follows: 



Serial 
No. 


Number 

of 
spokes. 


Depth 

of 
feUoe. 


Diame- 
ter of 
flange 
bolts. 


Thickness of hub 
flanges. 


Inner 
nave box. 


Outer 
nave box. 


33 
34 
35 
36 


14 
14 
16 
16 


IncJies. 

2 
2 
2} 


Inch. 


Inch. 
.35 
.35 
.50 
.50 


Inch. 
.41 
.41 
.40 
.40 



The wheels had one-half -inch tires. 

They were loaded in an undishing direction, at one point on the tire, 
at the bottom of the rim, after the maimer shown by the cut in Tests 
of Metals, 1905, facing page 210. The movement of the rim was 
observed, abreast the place loaded, imder advancing stresses, and sets 
determined at intervals. 

From the details of the tests it appears that the elastic recoveries 
and permanent sets, after a load of 2,000 pounds was appUed and 
released to the initial load of 200 pounds, were as follows: 



Serial No. 


Number 


Elastic 


Permar 


of spokes. 


recovery. 


nent set. 






Inch. 


Inch. 


33 


14 


.75 


.17 


34 


14 


.73 


.12 


35 


16 


.97 


.11 


36 


16 


.97 


.11 



Continuing the loads^ the joints between the spokes and the hub 
flanges showed perceptible openings, observed on the spokes loaded 
and on the outside face of the wheel, at the several loaos here given: 



Serial No. 


Number 
of spokes. 


Depth 
of nm. 


Joint per- 
ceptibly 
opened at 
load of- 


33 
34 
35 
36 


14 
14 
16 
16 


IncJies. 

2 
2 

n 


Pounds. 
3,000 
3,000 
2,500 
3,800 



The wheels were finally loaded until the rim movements reached 
the limits permitted by the testing fixtures. This movement was 
greater for wheels Nos. 35 and 36 than for the other two, owing to the 
presence of a bronze hub lining in the wheels of the two higher serial 
numbers. Under the higher loads, those approaching or exceeding 
4,000 pounds, there was long continued yielding without advance or 
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WHEELS FOB 3-INCH FIELD CABBIAGES. 



stress, the rim movement not immediately reaching its full amount. 
At this stage the openings of the joints between the spokes and the 
outer nave-box flanges were much increased. The flange bolts on the 
sides of the hubs over the spokes directly loaded appeared to have 
been sUghtly stretched by the higher loacis of the tests. 

The metal of the inner nave-box flanges was permanently distorted, 
a pronounced effect being caused in flanges which were ''.35 thick, 
and perceptible in the case of the ".50 flanges. These remarks refer 
to the condition of the metal at the circumference of the flanges. 
There was also a local distortion of the metal in the vicinity of the 
bolt holes of the thinner inner flanges, and about the bolt holes of the 
outer flangesj The metal was drawn down in convex shape on the 
sides of the ftanges next the spokes. Permanent distortion of this 
kind was not perceptible around the bolt holes of the thicker inner 
flanges — those whicn were ".50 thick. 

TESTS ON THE RESISTANCE OF WHEELS AGAINST MOVEMENT OF 
THE RIMS WITH REFERENCE TO THE NAVES. 

Wheels loaded at one point on tires, at middle of felloe section and 
midway two spokes, and on line radially with a flange bolt. 
Loads applied in an undishing direction. 



I 



t 



> J-JA»— J ^ 



.Bent axle testing fixture 
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WHEELS FOR 3-INCH FIELD CAERIAGES. 

Serial No. 33. 
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14-spoke wheel; sawed felloe, in seven sections, 21" deep; J-inch 
tire; T^inch flange bolts. 

Thickness of nave box flanges, inner, ''.SS; outer, "Al. 
Amount of dishing, '^.67. 



AppUed 
loads. 


Rim move- 
ment at 
point A. 


Remarks. 


Pounds. 


Inches. 


1 


200 


0. 


Initialload. 


500 


.12 




800 


.24 




1,000 


.33 




1,600 


.60 




2,000 


.92 




200 


.17 




2,300 


1.11 




2,500 


1.36 




2,800 


1.50 




3,000 


1.67 


Opening between lower spokes and edge of outer nave flange, about ".01 
o . . 


200 


.30 




3,200 


1.83 




3,500 


2.18 




3,800 


2.65 




4,000 


2.94 




200 


.81 


Test discontinued. 



Three lower flange bolts permitted of being tightened with 12-inch 
wrench, the bolt directly aoreast the place loaded being the loosest 
one of the three. 

Rim of wheel "ran out" after test, V. 

Dishing on loaded diameter, '^.52. 

Dishing on diameter at right angles to loaded one, ''.62. 

Supplementary test made oy increasing the rim movement to S'^.OS. 
Loaa then released, after which the rim ''ran out'' 2'^.20. 
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WHEELS FOR 3-INCH FIELD CABBIAGES. 

Serial No. 34. 



14-spoke wheel; sawed felloe, in seven sections, 2 J'' deep; i-inch 
tire; |H^ch flange bolts. 

Thickness of nave box flanges, inner, ''.35; outer, ^Al. 
Amount of dishing, ''.69. 



Rim ''runs out' 



!35. 



AppUed 
loads. 


Rim move- 
ment at 
point A. 


Remarks. 


Pounds. 


IncJies. 




200 


0. 


Initial load. 


500 


.11 




800 


.24 




1,000 


.32 




1,500 


.58 




2,000 


.85 




200 


.12 




2,300 


1.04 




2,500 


1.17 




2,800 


1.28 




3,000 

200 

3,200 


1.50 

.30 

1.68 


Joint between outer nange ana spokes slightly opened. 


Joint between outer flange and spokes opened about '.01. 


3,500 


1.93 




3,800 


2.25 




4,000 


2.59 




4,000 


2.82 


After maintaining load 12 minutes. 
Test discontinued. 


200 


.79 



Flange bolts were all tight at end of test. 

Rim of wheel ''runs out" '^.75. 

Dishing on loaded diameter, ''.69. 

Dishing on diameter at right angles to loaded one, ''.56. 

Wheel returned to the testing machine and test resumed. 



Applied 
loads. 


Rim move- 
ment at 
point A. 


Remarks. 


Pounds. 

200 

12,000 

^000 

4,000 

4,500 

4,500 

4,500 

200 


Inches. 
0. 
.82 
1.41 
2.17 
3.11 
3.60 
4.57 


Initial load. Readings begun again at zero. 

Joint opening between hub flange and spokes, ".11. 
Three lower bolts permitted further tightening. 





Total rim deflection from initial condition, b^.2\. 

Rim appeared to '^nm out" 1^.70. • 

Bearing surface of journal showed looseness at end of test, and fit 
of bearing distorted. 

Dishing about ^.29 on two diameters, parallel and at right angles to 
loaded diameter. 



Digitized by 



Google 



WHEELS FOR 3-INCH FIELD CARBIAGES. 

Serial No. 35. 



97 



16-spoke wheel; bent rim, in two sections, 2^^ deep; J-inch tire; 
T^-incn flange bolts. 
Thickness of nave box flanges, inner, '^.50; outer, ''.40. 
Amount of dishing, '^.77. 
Rim ''runs out," ".26. 



AppUed 
loads. 


Rim move- 
ment at 


Remarks. 


point A. 




Pounds. 


Indies. 




200 


a 


Initial load. 


500 


.12 




800 


.30 




1,000 


.41 




1,500 


.72 




2,000 


1.08 




200 


.11 




2,300 


1.31 




2,600 


1.62 


Joint between outer flange and spokes slightly opened. 


2,800 


1.82 




3,000 


2.06 




200 


.28 




3,200 


2.36 




3,500 


2.72 




3,800 


3.76 


Maximum resistance shown. 


3,500 


&16 




200 


2.34 





Flange bolts were all found loose at this stage of the test. Those 
in lower half of hub, abreast the point loaded, were looser than those 
in the upper half. 

Test completed by increasing the rim movement to G'^.SS, after 
which the wheel was removed from the testing machine. 

Run of wheel ''rans out," 2f". 

Dishing on loaded diameter, ^^.04. 

Dishing on diameter at right angles to loaded one, '^.39. 

In distorting the wheel, the spokes on the side loaded were drawn 
outward from between the hub nanges. 

17253-08 7 
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WHEELS FOR 3-INCH FIELD CAKRIAGES. 

Serial No. 36. 



16-spoke wheel; sawed felloe, in eight sections, 2f^ deep; ^-inch 
tire; T^y-inch flange bolts. 

Thickness of nave box flanges, inner, '^.SO; outer, '^.40. 

Amount of dishing, ''.75. 

Hub cap was tight on thread, but did not come into contact with 
spring washer. 



1?lsr 


Rim move- 
ment at 


Remarks. 


point A. 




Pounds. 


Incites. 




2C0 


0. 


Initial load. 


600 


.15 




800 


.33 




1,000 


.42 




1,600 


.74 




2,000 


1.08 




200 


.11 




2.300 


1.30 




2,600 


1.48 




2,800 


1.76 




3,000 


1.96 




200 


.36 




3,200 


2.20 




3,600 


2.62 




3,800 

4,000 

200 


a 16 
a 74 
1.18 


Joint between outer flange and spokes opened. 


Removed from testing machine. 



Three lower flange bolts were very slightly stretched by the loads 
above appUed. 

Rim *^ runs out,'' r.08. 

Returned to the testing machine and loaded until the rim move- 
ment reached 6^^.38, the limit permitted by the testing, fixture. Test 
then discontinued. 

The spokes in the lower half of the wheel showed an outward, 
radial movement and permanent set at the rim of the outer nave box 
flange. The dishing of the wheel remained reversed to the amount 
of about ''.10. 

There was indentation of the wood of the spokes generally dis- 
played at the rims of both nave box flanges. 

Further stretching of the flange bolts occurred when passing from a 
rim movement of 3''.74, under 4,000 pounds load, to the maximum 
movement of G'^.BS. 

After the completion of the tests the nave boxes were removed and 
examined, and the condition of the wood of the spokes observed at 
their iimer ends. 
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Effect of Tests on Hub Flanges and Spokes. 

No. 33. Inner flange of hub bent outward at the rim, with refer- 
ence to the spokes, at lower side of wheel — that is, on the side of the 
wheel which received the load in an undishing direction. The metal 
about each bolt hole was permanently distorted, being convex on 
the face of the flange next tne spokes. 

Outer flange: The inside face of this flange was not disturbed by 
the test, excepting that the metal was found shghtly convex about 
each of the bolt holes. The convexity extendea inward, or toward 
the spokes. 

No. 34. The metal of the inner flange was bent outward at the 
rim, with reference to the spokes, in the lower part of the hub, and 
the metal about the bolt holes on this half of the hub was found 
convex on the side next the spokes. The upper half of the flange 
was not permanently distorted. 

The outer flange was bent outward slightly at the rim and convex 
inward around each bolt hole, the direction of these movements being 
described with reference to the spokes, as before. 

No. 35. Distortion of the inner flange was slight, and did not 
reach ".01. 

The metal of the outer flange was bent outward at the rim at each 
part of its circumference, ana very pronounced convexity was found 
about each bolt hole, the metal oeing distorted inward, or toward 
the spokes. 

No. 36. No local distortion was found in the vicinity of the bolt 
holes of the inner flange. 

A slight disturbance seemed to have taken place about the bolt 
holes of the outer flange, the metal being bent inward, toward the 
spoke side of the flange. 

SUPPLEMENTAET MeASUEEMENTS ON THE HUBS. 

The distance from a plane parallel to the plane of the inner end of 
the hub to the rim of the inner flange was measured at four points 
on each hub — at the bottom, top, and on each quarter. 



Hub from 
wheel No. 


Distance at— 


Bottom. 


Top. 


First 
quarter. 


Third 
quarter. 


33 
34 
35 
36 


Inch. 
.09 
.07 
.008 
.014 


Inch. 
0. 
0. 
0. 
0. 


Inch. 
.004 
.026 

0. 

0. 


Inch. 
.025 

-.008 
.006 
.006 
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WHEELS FOB 3-INCH FIELD CABRIAGES. 



SOABF-WELDED StBEL TiBES FOB 3-mCH FlELD CaBBIAGE 

Wheels. 

Specimens received from Archibald Wheel Company, Lawrence, 
Mass. 

TENSILE TESTS. 



Marks. 


Dimensions at 
weld. 


Sectional 


Tensile strength. 


Appearance. 




TotaL 


Per 
square 
inch. 


Width. 


Thick- 
ness. 


area. 


* 

** 
*** 


Inches. 
3.03 

2.98 
3.00 
3.04 


Inch. 
.50 

.60 
.50 
.49 


Sq.inches. 
1.515 

l.«0 
1.600 
1.490 


Pounds. 
88,500 

98,200 
76,000 
60,800 


PouTids. 
58,420 

65,900 
60,670 
46,860 


In part granular and in part following 

Parted along the scarf. 
Do. 

Fractured at end of scarf weld; ap- 
pearance granular. 



Hub Flange Bolts fob 3-inch Field Cabbiage Wheels. 
Bolts received from Archibald Wheel Company, Lawrence, Mass. 



TENSILE TESTS. 



Dimensions. 


Threads 
per inch. 


Scale 

starts off 

body. 


Tensile 
strength. 


Fracture. 


Body. 


Root of 
thread. 


Inch. 
.75 

.75 


Inch. 
.62 

.62 


10 
10 


Pomds. 
15,800 

16,900 


Pounds. 
21,050 

22,400 


Fractured at root of thread. Appearance, 
fine silky. 
Do. 
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Hub Flange Bolts fob 3-inch Field Cabbiage Wheels. 

Bolts received from Archibald Wheel Company, Lawrence, Mass. 
Diameter of specimens, ^.357. 
Sectional area, .10 square inch. 

tensile tests. 



Sizes of bolts 














from which sneci- 
mens were taken. 


Elastic 

limit per 

square 

inch. 


TensUe 
strength 

per 
square 


Elonga- 
tionln 
linch. 


Contrac- 
tion of 
area. 


Elonga- 
tion of inch 
section. 


Appearance of fracture. 






Diame- 
ter. 


Length. 


Inch. 










Inch. 


Inches. 


Pounds. 


Pounds. 


Per cent. 


Per cent. 


Inch. 




JL 


3 


44,000 


60,200 


26.0 


72.0 


.25 


Fine silky. 


A 


3 


40,500 


59,600 


2a 


72.0 


.23 


Do. 


JL 


3 


55,000 


66,200 


38.0 


65.0 


.38 


Do. 


•fL 


3 


65,000 


68,800 


3&0 


62.0 


.36 


Do. 




4 


49,500 


64,000 


38.0 


60.0 


.38 


Do. 




4 


61,000 


64,000 


38.0 


66.0 


.38 


Do. 




6 


62,000 


63,000 


39.0 


60.0 


.39 


Do. 




6 


53,000 


67,000 


4ao 


66.0 


.40 


Do. 



HASKELL BOLTS. 



Slses of bolts 
from which sneci- 
mens were taken. 


limit per 
square 
inch. 


TensUe 
strength 

per 
square 
inch. 


Elonga- 
tionln 
2 inches. 


Contrac- 
tion of 
area. 


Elonga- 
tion of inch 
section. 


Appearance of fracture. 


Diame- 
ter. 


Length. 


Inch. 

t 


Inches. 


Pounds. 
50,500 
47,000 


Pounds. 
62,500 
60,500 


Percent. 
34.5 
35.0 


Per cent. 
64.6 
6&9 


tnch. 
.46*, .24 
.22, .4Sf^ 


Fine silky; cup-shaped. 
Do. 
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TENSILE TESTS OF CORDAGE FOR THE UNITED STATES LIGHT- 
HOUSE ESTABLISHMENT, THIRD DISTRICT, TOMPKINSVILLE, 
N Y. 

Manila Rope. 

Samples prepared for testing with eye splices at the ends. 
SpUces wetted 6 hours before testing. 
Length between splices, about 2 feet. 



Sire. 


Number 
of 


Tensile 
strength. 


Parted. 


6-thread 


3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 


Pounds. 

530 

950 

1,340 

1,620 

1,910 

2,450 

970 

2,410 

4,060 

5,810 

9,780 


2 strands at middle ol length. 

1 strand at the splice. 

2 strands 11^ from the splice. 
1 strand 1" from the splice. 

1 strand 10* from the splice. 
1 strand 9* from the splice. 
1 strand at the splice. 

1 strand 6' from the splice. 

2 strands 10* from the splice. 
1 strand at the splice. 

1 strand 10* from the splice. 


9-thread 


12-thread 


15-thread 


18-thread 


21-thread 


l-inch 


li-inch . . 


2^iiich 


2§-inch 


Scinch 





Splices wetted 3 hours before testing. 
Length between splices, about 6 feet. 



3i-inch 

4-inch 




11,980 
12,000 
13,400 
19,600 
22,400 
26,960 
27,200 


1 strand 18" from the splice. 

2 strands at middle of length. 
2 strands 8" from the splice. 

1 strand 20^' from the spUce. 

1 strand 6" from the splice. 

2 strands 30" from the splice. 
2 strands 12" from the splice. 


4J-inch 


,CiTich 


6i-lnch 


6-inch 


7-inch (coil No. 1).. 



Hemp Rope. 

Samples prepared for testing with eye splices at the ends. 
Length between splices, about 2 feet. 



Size. 


Nmnber 

of 
strands. 


Tensile 
strength. 


Parted. 


24-inch 


4 

4 
4 
4 


Pounds. 
4,320 
6,360 
6,100 
7,680 


1 strand at the splice. 

1 strand 3' from the splice. 

1 strand at the spUce. 

1 strand at middle of length. 


3-inch 


,'tt-iTich . , 


^incho 





a Duplicate test. The first sample of this size had one strand less taut than the others before 
testing. 
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COBDAGE. 



Hemp Rope. 

Samples prepared for testing with eye splices at the ends. 
Length between splices, about 6 feet. 



Size. 


Number 

of 
strands. 


Tensile 
strength. 


Parted. 




21-iTV>h , 




Pounds. 
3,960 
3,800 
5,020 
5,540 
6,950 
8,420 


1 strand 30* from the splice. 
1 strand at the splice. 

1 strand 12* from the spUoe. 

2 strands at the splice. 

1 strand 9* from the splice. 
1 strand 16*" from the splice. 


aj-inch 




3-iTich 




^inoh 




Si-inch 




3i-^nch . 









Manila Rope. 

Samples prepared for testing with eye splices at the ends. 
Length between splices, about 6 feet. 
Splices wetted 1 8 nours before testing. 



Size. 


Number 

of 
strands. 


Tensile 
strength. 


Parted. 


A-ir.<»h . . , 




Pounds. 
11,700 
12,220 
13,600 
13,900 
25,900 
23,600 
29,300 
29,000 
31,200 
32,400 


2 strands at middle of length. 

Do, 

Do. 
2 strands 30* from the splice. 
2 strands at middle of len^h. 
2 strands 33* from the splice. 
2 strands at middle of length. 
2 strands 18" from the splice. 
2 strands at middle of length. 
2 strands 30* from the splice. 


4-iiich 




4i-iiich , 




4 -inch 




5 -inch , , 




5 -inch 




6-inch 




6-inch 




7-inch 




7-inch 









Manila Rope. 

Samples prepared for testing with eye splices at the ends. 
Length between splices, about 5J feet. 
Splices wetted 5 hours before testing. 



Size. 


Number 

of 
strands. 


Tensile 
strength. 


Parted. 


4-inch 




PouTids. 
14,200 
17,900 
28,600 
25,800 
38,900 


1 strand 13' from the splice. 

1 strand 30* from the splice, 

2 strands at middle of length. 
2 strands 12* from the splice. 
2 strands at middle of length. 


4i.inch 


5*-inch 


6-inch 


7-iTich . 





Digitized by 



Google 



GUN SPECIMEN. 



107 



SPECIMENS FROM LARGER FRAGMENT OF TUBE OF Ig-INCH NAVAL 

GUN NO. S6, 

Tensile tests. 

Diameter of specimens, ^.505. 
Sectional area, .20 square inch. 



Direction of speci- 
men. 


Elastic 

limit per 

square 

inch. 


Tensile 
strength 

per 
square 
inch. 


Elonga- 
tion. 


Contrac- 
tion of 
area. 


Elongation of i Appearance of 


Tai^tlal 


Powida. 
45,000 
45,000 
43,600 
42,000 
42,600 
41,600 


Pounds. 
81,600 
81,600 
82,000 
81,600 
83,000 
82,600 


Percent. 
26.0 
25.5 
20.5 
30.0 
20.0 
20.0 


Percent. 
61.0 
49.1 
67.2 
80.8 
37.1 
37.1 


.25*,. 27* 
.31*,. 20 
.41*,. 18 
.26, .34* 
.20 
.20 


Fine silky. 

Do. 

Do. 

Do. 
Silky, oblique. 
Silky: 


Lonfdtudinal 


RlV^ifrl. 


Do 
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TENSILE TESTS OF SPECIMENS FROM STEEL RAILS FURNISHED BY 

MR. P. H. DUDLEY. 

No. 8409. 

Specimen from head. 

Marks, H-91. 

Diameter, '^.SOS. 

Sectional area, .20 square inch. 

Gauged length, 2". 



loaosper 
square 
inch. 


In gauged length. 


Remarks. 


Elonga^ 
tion. 


Set. 


Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
50,000 
55,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
69,000 
74,000 
80,000 
85,000 
90,000 
95,000 
100,000 
105,000 
110,000 
116,500 



Inch. 

0. 

.0003 
.0005 
.0020 
.0028 
.0032 
.0034 
.0038 
.0044 
.0045 
.0052 
.0058 
.0065 

.oa'/2 

.0084 

.02 

.028 

.035 

.05 

.05 

.06 

.07 

.09 

.12 


Inch. 

•8: 


Initial load. 

• 
Elastic limit. 

Tensile strength. 

=. 17.5 per cent elongation in TT. 






-.0002 






































.35 







Elongation of inch sections: '^.l?, '^.18. 
Diameter at fracture, ^^.43; area, .1452 square inch. 
Contraction of area, 27.4 per cent. 
Fractured at middle of stem. 

Appearance of fracture, fine granular; silky spot near circum- 
ference. 
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BAILROAD MATERIAL. 

No. 8410. 



Specimen from base. 

Marks, B-91. 

Diameter, '^.505. 

Sectional area, .20 square inch. 

Gauged length. 2\ 



AppUed 

loads per 

square 

inch. 


In gauged length. 




Elonga- 
tion. 


Set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
50,000 


Inch. 

0.. 
.0003 
.0008 
.0020 
.0027 
.0033 


Inch. 
0. 
0. 


Initial load. 

• 

Elastic limit between 50,000 and 55,000 pounds per square 
inch. 






0. 


55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
65,000 
70,000 
80,000 
90,000 
100,000 
115,500 



.0050 

.0056 

.0060 

.0068 

.0084 

.0094 

.0165 

.025 

.035 

.05 

.07 


.0010 






























Tensile strength. 

= 17.5 per cent elongation in 2". 




.35 







Elongation of inch sections: '^.15, ^^.20*. 

Diameter at fracture, '^.43; area, .1452 square inch. 

Contraction of area, 27.4 per cent. 

Fractured 1^ from the neck. 

Appearance of fracture, fine granular; silky center. 
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Specimen from base. 

Marks, B-91. 

Diameter, '^.505. 

Sectional area, .20 square inch. 

Gauged length, 2", 



Applied 

loads per 

square 

inch. 


In gauged length. 


Remarks. 


Elonga- 
tion. 


Set. 


Pimnds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
50,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
65,000 
70,000 
80,000 
90,000 
100,000 
110,000 
116,000 



Inch. 

0. 

.0003 
.0007 
.0020 
.0026 
.0030 
.0031 
.0035 
.0036 
.0042 
.0067 
.0083 
.0094 
.0155 
.0210 
.035 
.05 - 
.07 
.12 


Inch. 
0. 
0. 


Initial load. 














0. 


Elastic limit. 

Tensile strength. 

=- 18 per cent elongation in 2". 


























.36 







Elongation of inch sections: '^.20*, ''.16. 

Diameter at fracture, '^.43; area, .1452 square inch. 

Contraction of area, 27.4 per cent. 

Fractured I'^.IS from the neck. 

Appearance of fracture, fine granular; silky center. 
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BAILBOAD MATBBIAL. 
No. 8412. 



Specimen from head. 

Marks, H-91. 

Diameter, ''.505. 

Sectional area, .20 square inch. 

Gauged length, 2''. 



icMuuper 
square 
inch. 


In gauged length. 


Remarks. 


Elonga- 
tion. 


Set. 


Pounds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
50,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
65,000 
70,000 
80,000 
90,000 
100,000 
110,000 
115,500 



Inch. 

0. 
.0003 
.0006 

.0020 

.0030 

.0035 

.0039 

.0043 

.0044 

.0069 

.0065 

.0077 

.0087 

.0099 

.0108 

.0168 

.0230 

.05 

.06 

.085 

.11 


Inch. 
0. 
0. 


Initialioad. 




1 




1 


.0003 
.0006 


1 




Elastic limit. 








1 




1 












t 

Tensile strength. 

- 18 per cent elongation in 2". 
















.36 







Elongation of inch sections: ''.IS, ".18*. 

Diameter at fracture, ".42; area, .1385 square inch. 

Contraction of area, 30.7 per cent. 

Fractured 1".20 from the neck. 

Appearance of fracture, fine granular; silky center. 
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Specimen from head. 

Marks, H-91. 

Diameter, ''.505. 

Sectional area, .20 square inch. 

Gauged length, 2''. 



AppUed 

loads per 

square 

inch. 


In gauged length. 


Remarks. 


Elonga- 
tion. 


Set. 


Powndt. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
50,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
66,000 
70,000 
80,000 
90,000 
100,000 
110,000 
115,500 



Inch. 

0. 

.0003 
.0006 

.0019 

.0025 

.0090 

.0086 

.0040 

.0042 

.0046 

.0047 

.0054 

.0062 

.0070 

.0079 

.0069 

.0134 

.0206 

.04 

.06 

.08 

.13 


Inch. 

0. 

0. 


Initial load. 
Elastic limit. 

Tensile strength. 

- 18 per cent elongation in 2". 






0. 
.0003 
































.36 







Elongation of inch sections: ''.IS, .21*. 

Diameter at fracture, ".43; area, .1452 square inch. 

Contraction of area, 27.4 per cent. 

Fractured 1'^.28 from the neck. 

Appearance of fracture, fine granular; silky center. 
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BAILBOAD HATEBIAL. 



No. 8414. 

Specimen from head.' 

Marks, H-91. 

Diameter, '^.505. 

Sectional area, .20 square inch. 

Gauged length, 2", 



Applied 

loads per 

square 

inch. 


In gauged length. 


Remarks. 


Elonga- 
tion. 


Set. 


Pwunds. 
1,000 
5,000 
10,000 
30,000 
40,000 
45,000 
50.000 
51,000 
52,000 
53,000 


Inch, 

0. 
.0003 
.0005 
.0020 
.0025 
.0030 
.0034 
.0035 
.0037 
omo 


Inch. 
0. 
0. 


Initial load. 
Elastic limit. 

Tensile strength. 

»18.5 per cent elongation in V. 






0. 
0. 






54,000 .0041 
. 55,000 , .0053 
56,000 1 .0060 
57,000 , .0070 
58,000 .0079 












59,000 
60,000 
65,000 
70,000 
80,000 


.0095 
.0107 
.0155 
.0225 
.04 












90,000 .06 




100,000 

110,000 

115,000 




.07 
.12 








.37 







Elongation of inch sections, '^.16, '^.21*. 

Diameter at fracture, ''.43; area, .1452 square inch. 

Contraction of area, 27.4 per cent. 

Fractured 1''.06 from the neck. 

Appearance of fracture, fine granular; silky center. 

TABULATION OF TENSION SPECIMENS FROM STEEL RAILS. 

Diameter of specimens, ''.SOS. 
Sectional area, .20 square inch. 
Gauged length, 2". 



Num- 
ber of 
test. 


Marks. 


Loca- 
tion of 
si)eci- 
men. 


Elastic 

limit per 

square 

inch. 


Tensile 
strengh 


Elonga- 
tion in 
2 inches. 


Con- 
trac- 
tion of 
area. 


Elongation 
of inch sec- 
tions. 


Appearance of 
fracture. 


8409... 

8410... 

8411... 
8412... 
8413... 
8414... 


H-91.... 

B-91.... 

B-91.... 
H-91.... 
H-91.... 
H-91.... 


Head. 

Base.. 

...do.. 
Head. 
...do.. 
...do.. 


Pounds. 
60,000 

(«) 

56,000 
54,000 
65,000 
54,000 


Pounds. 
116,600 

115,600 

116,000 
115,600 
115,500 
115,000 


Per cent. 
17.5 

17.5 

18.0 
18.0 
18.0 
18.5 


Perct. 
27.4 

27.4 

27.4 
30.7 
27.4 
27.4 


.17, .18 

.15, .20* 

.20*, .16 
.18, .18* 
.15, .21* 
.16, .21* 


Fine granular; 

silky spot. 
Fine granular; 
silky .center. 
Do. 
Do. 
Do. 
Do. 



a Between 50,000 and 55,000 pounds per square inch. 
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ENDUBANOE OF BOTATIWG SHAFTS. 

No. 388. 
Marks, .82 C. 

Gautier steel bar; 0.82 per cent carbon. Hot-rolled bar. 
Diameter, l". Speed or rotation, 500 per minute, 
licngth between end supports, 33''. 
Loaded over V length at middle. 
Deflections measured on chord of 10^. 
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Maxi- 
mum 
fiber 
stress 

per 
square 
inch. 


Number of rotations. 


Micrometer readings for 
deflections. 


De- 
flec- 
tions. 


SeU. 


Remarks. 


Successive. 


Total. 


On 
line. 


load- 
ed. 


Load- 
ed. 


Un- 
load- 
ed. 


Pounds. 
40,000 
40,000 
40,000 
40,000 


"45*6e2,'676' 
56,808,940 
41,067,670 


58,140,720 
103,203,390 
160,01«,330 
202,000,000 




Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Reported in 1904. 

Reported in 1905. 

Reported in 1906. 

Bar not ruptured. 
Removed from 
testing machine. 








1 " 










1 



























No. 405. 
Marks, 1.09 C. 

Gautier steel bar; 1.09 per cent carbon. Hot-rolled bar. 
Diameter, V. Speed or rotation, 500 per minute. 
Length between end supports, 33^^. 
Loaded over V length at middle. 
Deflections measured on chord of lO*'. 



Maxi- 
mum 
fiber 
stress 

per 
square 
inch. 


Number of rotations. 


Micrometer readings for 
deflections. 


De- 
flec- 
tions. 


Sets. 


Remarks. 


Successive. 


Total. 


On 
Une. 


Un- 
load- 
ed. 


Load- 
ed. 


Un- 
load- 
ed. 


Pounds. 
35,000 
35,000 
35,000 

1 




12,876,430 
70,300,720 
189,900,330 




Inch. 


Inch. 


Inch. 


Inch. 


Inch. 


Reported in 1905. 
Reported in 1906. 
Bar not ruptured. 
Still running. 


57,424,290 
69,699,610 
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ENDURANCE OF BOTATINa SHAFTS. 



No. 411. 
Marks, T-65. 
Railroad rail head. 

Diameter, 1^. Speed of rotation, 500 per minute. 
Len^h between end supports, 33*. 
Loaded over 4^^ length at middle. 
Deflections measured on chord of 10*. 



Maxi- 

fiber 
■tress 

per 
square 

Inch. 


Number of rotations. 


Micrometer readings for 
deflections. 


De- 
flec- 
tions. 


Sets. 


Remarks. 


Suooessive. 


Total. 


On 
Une. 


Un- 
load- 
ed. 


Load- 
ed. 


Un- 
load- 
ed. 


Pounds. 
40,000 

40,000 
45,000 
45,000 
45,000 
45,000 
50,000 
50,000 
50,000 
50,000 
50,000 
55,000 
55,000 
55,000 
.')5,000 
55,000 
60,000 
60,000 
60,000 
60,000 
60,000 
60,000 




57,925,460 
78,407,590 




Inch, 


Inch. 


Inch. 


Inch. 


Inch. 


Reported in 1906. 

Bar ruptured 1\" 
south of the south 
edge of north mid- 
die bearing. 


20,482,130 


a 
b 

a 
b 

a 
b 

a 
b 

a 
b 

a 
b 

a 
b 

1 

a 
b 

a 
b 

a 
b 

a 
b 

a- 

b 

a 
b 

a 
b 

a 
b 

a 
b 

a 
b 

a 
b 

a 
b 


.1560 
.1560 

.1560 
.1560 

.1560 
.1661 

.1560 
.1561 

.1561 
.1561 

.1562 
.1662 

.1559 
.1563 

.1563 
.1561 

.1562 
.1662 

.1565 
.1562 

.1564 
.1662 

.1665 
.1665 

.1668 
.1565 

.1662 
.1566 

.1658 
.1667 

.1568 
.1570 

.1567 
.1570 

.1575 
.1570 

.1549 
.1577 

.1583 
.1572 


.1228 
.1228 

.1187 
.1189 

.1184 
.1191 

.1182 
.1189 

.1182 
.1187 

.1145 
.1142 

.1138 
.1143 

.1146 
.1142 

.1145 
.1142 

.1138 
.1135 

.1096 
.1096 

.1005 
.1092 

.1096 
.1097 

.1093 
.1095 

.1094 
.1095 

.1052 
.1050 

.1052 
.1051 

.1042 
.1045 

.1039 
.1043 

.1048 
.1043 


.1550 
.1560 

.1560 
.1669 

.1560 
.1560 

.1560 
.1560 

.1560 
.1560 

.1659 
.1569 

.1569 
.1558 

.1560 
.1558 

.1559 
.1567 

.1560 
.1558 

.1554 
.1565 

.1556 
.1555 

.1557 
.1554 

.1556 
.1653 

.1655 
.1554 

.1653 
.1650 

.1652 
.1649 

.1552 
.1547 

.1543 
.1546 

.1549 
.1541 


.0331 
.0332 

.0373 
.0370 

.0376 
.0369 

.0378 
.0371 

.0378 
.0373 

.0414 
.0417 

.om 

.0416 

.0414 
.0416 

.0414 
.0415 

.0422 
.0423 

.0459 
.0460 

.0460 
.0463 

.0461 
.0457 

.0462 
.0458 

.0461 
.0459 

.0501 
.0500 

.0500 
.0498 

.0510 
.0502 

.0504 
.0502 

.0501 
.0498 


.0001 

0. 

0. 
.0001 

0. 
.0001 

0. 
.0001 

.0001 
.0001 

.0003 
.0003 

0. 
.0005 

.0003 
.0003 

.0003 
.0005 

.0005 
.0004 

.0010 
.0007 

.0010 
.0010 

.0011 
.0011 

.0007 
.0013 

.0003 
.0013 

.0015 
.0020 

.0015 
.0021 

.0023 
.0023 

.0006 
.0032 

.0034 
.0031 





78,407,590 


100 


78,407,600 


1,000 


78,408,090 


10,000 


78,418,690 





78,418,690 


100 


78,418,790 


1,000 


78,419,790 


10,000 


78, 429; 790 


206,430 


78,638,220 





78,638,220 


100 


78,638,320 


1,000 


78, 639, 320 


10,000 


78,649,320 


155,150 


78,804,470 





78,804,470 


100 


78,804,670 


1,000 


78,805,570 


10,000 


78,815,570 


100,000 


78,915,570 


91,600 


79,007,170 
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ENDURANCE OF ROTATING SHAFTS. 

No. 412. 

Marks, .34 C. 

Gautier steel bar; 0.34 per cent carbon. Hot-rolled bar. 

Diameter, 1''. Speed of rotation, 500 per minute. 

Length between end supports, 33^^. 

Loaded over ^" length at middle. 

Deflections measured on chord of lO'^. 
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Maxi- 
mum 
fiber 
stress 
per 
square 
inch. 


Number of rotations. 


Micrometer readings 
for deflections. 


De- 
flec- 
tions. 


Sets. 


Remarks. 


Successive. 


Total. 


On 
line. 


Un- 
load- 
ed. 


Load- 
ed. 


Un- 
load- 
ed. 


40,000 
40,000 

40,000 




35,061,fi00 
63,432,700 

63,667,320 




Inch. 


Incli. 


Inch. 


Inch. 


Inch, 


Reported in 1906. 

Bar run hot ;middle bear- 
ings melted. Bar scored 
at center from head of 

middle bearing flxture; 
bar also scored at the 
south middle bearing. 
New bearings put in 
and test resumed. 
Bar ruptured midway 
between middle bear- 
ings, at a score mark 
made by head of screw 
which holds up middle 
bearing fixture. 


28,371,200 
234,620 


















- 














\ 





No. 413. 

Marks, AM-834-10-2. 

Amorphous steel bar. 

Diameter, 1''. Speed of rotation, 500 per minute. 

Length between end supports, 33^. 

Jjoaded over 4^^ length at middle. 

Deflections measured on chord of lO'^. 



Maxi- 
mum 

fiber 
stress 

per 
square 
inch. 


Number of rota- 
tions. 


Micrometer readings for 
defiections. 


De- 
flec- 
tions. 


Sets. 


Remarks. 


Succes- 
sive. 


Total. 


On 
line. 


Un- 
load- 
ed. 


Load- 
ed. 


Un- 
load- 
ed. 


PGWnd9. 

40,000 
40,000 
40,000 
40,000 
40,000 








a 
b 

a 
b 

a 
b 

a 
b 

a 
b 


Inch. 
.1566 
.1668 

.1580 
.1657 

.1680 
.1566 

.1582 
.1552 

.1583 
.1551 


Inch, 
.1239 
.1228 

.1245 
.1221 

.1247 
.1224 

.1254 
.1220 

.1250 
.1220 


Inch. 
.1566 
.1560 

. 1578 
.1555 

.1580 
.1663 

.1682 
.1551 

.1683 
.1649 


Inch. 
.0327 
.0332 

.0333 
.0334 

.0333 
.0329 

.0328 
.0331 

.0333 
.0329 


Inch. 
0. 
.0008 

.0002 
.0002 

0. 
.0002 

0. 
.0001 

0. 
.0002 


i 


1,000 


1,000 


Bar running hot. 


10,000 


11,000 


100,000 


111,000 


138,170 


249, 170 
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EUTDURANCE OF BOTATING SHAFTS. 

No. 413' — Continued/ 



Maxi- 

fiber 
stress 

per 
square 
inch. 



Number of rota- 
tions. 



Suooes- 
sive. 



TotaL 



Micrometer raadinga lor 
deflections. 



On 
line. 



Un- 

load- 

e<«. 



^-5- 



De- 
flec- 
tions. 



Sets. 



Remarks. 



Pounds. 
40,000 



40,000 

40,000 

45,000 

45,000 

45,000 

45,000 

45,000 
50,000 

50,000 

50,000 

50,000 

50,000 
55,000 

55,000 

55,000 

55,000 

60,000 

60,000 

60,000 

60,000 

60,000 



213,040 
37,790 




1,000 



10,006 
80,000 



2,800 




1,000 
10,000 



100,000 



16,400 




1,000 
9,000 



90,000 




1,000 
10,000 



100,000 
144,260 



249,170 



462,210 
500,000 



500,000 
501,000 



511,000 
600,000 



602,800 
602,800 



603,800 
613,800 



713,800 



730,200 
730,200 



731,200 
740,200 



830,200 
830,200 



831,200 
841,200 



941,200 
1,085,460 



Inch. 
.1587 



.1551 



.1585 
.1555 



.1585 
.1551 



.1586 
.1551 



.1586 
.1550 



.1586 
.1550 



.1586 
.1550 



.1587 
.1550 



.1588 
.1551 



.1585 
.1549 



.1505 
.1542 



.1597 
.1542 



.1506 
.1543 



.1597 
.1542 



.1607 
.1533 



.1609 
.1534 



.1601 
.1535 



.1611 
.1534 



.1526 



Inch. 
.1257 



.1220 



.1252 
.1220 



.1255 
.1218 



.1210 
.1177 



.1211 
.1182 



.1213 
.1180 



.1212 
.1174 



Inch. 
.1584 



.1560 



.1585 
.1554 



.1549 



.1584 
.1549 



.1584 
M549 



.1584 
.1549 



.1585 
.1548 



Inch. 
.03B7 



.0331 



.0374 
.0372 



.0373 
.0367 



.0371 



.0373 
.0374 



Inch. 
.0003 



.0001 

0. 
.0001 



.0002 



.0002 
.0002 



.0002 
.0001 



.0002 
.0001 



.0001 
.0002 



After resting 24 hours. 
Bar bent to one side. 



.1172 
.1138 



.1174 
.1137 



.1168 
.1130 



.1181 

.1128 



.1546 



.1587 
.1548 



.1585 
.1545 



.1504 
.1538 



.0413 
.0406 



.0413 
.0411 



.0417 
.0415 



.0413 
.0410 



.0002 
.0004 



.0001 
.0003 



.0004 



.0001 
.0004 



.1136 
.1091 



.1138 
.1084 



.1141 
.1078 



.1148 
.1078 



.1105 
.1045 



.1103 
.1040 



.1107 
.1042 



.1114 
.1013 



.1595 
.1538 



.1594 
.1537 



.1595 
.1538 



.1526 

.lfi02 
.1525 

.1600 
.1526 

.1602 
.1525 

.1612 
.1612 



.0450 
.0447 



.0456 
.0453 



.0454 
.0460 



.0455 
.0448 



.0497 
.0480 



.0497 
.0486 



.0495 
.0483 



.0498 



.0002 
.0004 



.0002 
.0006 



.0002 
.0004 



.0004 
.0007 



.0007 
.0009 



.0001 
.0009 



.0009 
.0009 



.0011 
.0014 



Bar ruptured ".50 north 
of the north edge of 
south middle bearing. 
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EKPUBANCE OF ROTATING SHAFTS 
No. 414. 

Marks J SO-90-2-11. 

Sorbitic steel bar. 

Diameter, l'^. Speed of rotation, 500 per minute. 

Length between end supports, SS''. 

Loaded over 4^^ length at middle. 

Deflections measured on chord of lO'^. 
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Maxi- 
mum 
fiber 
stress 
per 
sqimre 
inch. 



Number of rota- 
tions. 



Micrometer readings for 
deflections. 



Succes- 
sive. 



Totai. 



On 

line. 



Un- 
load- 
ed. 



Load- 
ed. 



Un- 
load- 
ed. 



De- 
flec- 
tions. 



Sets. 



Remarlcs. 



Pounds. 
40,000 

40,000 

40,000 

40,000 

40,000 

45,000 

45,000 

45,000 

45,000 

50,000 

50,000 

50,000 

50,000 

55,000 

55,000 

55,000 

55,000 

60,000 

00,000 

00,000 

60,000 









1,000 


1,000 


10,000 


11,000 


100,000 


110,000 


389,000 


600,000 





500,000 


1,000 


501,000 


10,000 


511,000 


89,000 


600,000 





600,000 


1,000 


601,000 


10,000 


611,000 


89,000 


700,000 





700,000 


1,000 


701,000 


10,000 


711,000 


80,000 


800,000 





800,000 


1,000 


801,000 


10,000 


811,000 



65,570 



876,570 



Inch. 
.1509 
.1571 

.1566 
.1673 

.1664 
.1673 

.1664 
.1574 

.1665 
.1573 

.1665 
.1575 

.1565 
,1574 

.1664 
.1575 

.1563 
.1575 

.1665 
.1576 

.1560 
.1577 

.1660 
.1578 

.1558 
.1581 

.1562 
.1581 

.1563 
.1581 

.1549 
.1589 

.1568 



.1565 
.1595 



.1563 
.1699 



.1575 
.1598 



Inch, 
.1235 
.1253 

.1235 
.1262 

.1230 
.1260 

.1231 
.1245 

.1233 
.1260 

.1190 
.1200 

.1192 
.1205 

.1190 
.1205 

.1194 
.1200 

.1156 
.1172 

.1145 
.1167 

.1151 
.1160 

.1145 
.1171 

.1108 
.1140 

.1107 
.1135 

.1097 
.1140 

.1068 
.1123 

.1050 
.1085 

.1047 
.1086 

.1040 
.1075 



Inch, 
.1667 
.1560 

.1566 
.1570 

.1564 
.1571 

.1563 
.1573 

.1564 
.1572 

.1563 
.1572 

.1564 
.1572 

.1563 
.1572 

.1563 
.1573 

.1563 
.1673 

.1660 
.1574 

.1560 
.1575 

.1558 
.1578 

.1558 
.1577 

.1558 
.1577 

.fh49 
.1578 

.1548 
.1572 

.1545 
.1573 

.1543 
.1573 

.1538 
.1565 



Inch. 
.0332 
.0316 



.0318 



.0334 
.0321 



Inch. 
.0002 
.0002 

0. 
.0003 



.0002 



.0001 
.0001 



.0331 
.0322 

.0373 
.0372 

.0372 
.0367 

.0373 
.0367 

.0360 
.0373 

.0407 
.0401 

.0415 
.0407 

.0409 
.0415 

.0413 
.0407 

.0450 
.0437 

.0451 
.0442 

.0452 
.0438 

.0460 i 
.0449 ' 

.0495 
.0488 

.0496 
.0487 

.0498 
.0490 



.0001 
.0001 



.0002 
.0003 



.0001 
.0002 



.0001 
.0003 



0. 
.0002 



.0002 
.0002 



a 

.0003 



0. 
.0003 



.0003 



.0004 
.0004 



.0005 
.0004 



.0011 



.0020 
.0021 



.0020 
.0022 



.0020 
.0026 



.0037 
.0033 



Bar raptured 1".20 south 
of the south edge of 
north middle bearing. 
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ENDURANCE OF ROTATING SHAFTS, 

No. 415. 



Marks, AM-834-10-1. 

Amorphous steel bar. 

Diameter, I''. Speed of rotation, 500 per minute. 

Length between end supports, SS''. 

Loaded over 4^^ length at middle. 

Deflections measured on chord of lO'^. 



Maxi- 
mum 
fiber 
stress 
per 
square 
inch. 


Number of rotations. 


Micrometer readings for 
deflections. 


De- 
flec- 
tions. 


Sets. 


Remarks. 


Succes- 
sive. 


Total. 


On 
line. 


Un- 
loaded. 


Load- 
ed. 


Un- 
loaded. 


Pounds. 
40,000 

40,000 

40,000 

40,000 
40,000 








a 

b 

a 
b 

a 
b 

a 

b 


Inch. 
.1573 
.1573 

.1572 
.1574 

.1570 
.1575 

.1570 
.1574 


Inch. 
.1239 
.1255 

.1240 
.1250 

.1235 
.1247 

.1241 
.1250 


Inch. 
.1570 
.1571 

.1571 
.1572 

.1570 
.1573 

.1570 
.1573 


Inch. 
.0331 
.0316 

.0331 
.0322 

.0335 
.0326 

.0329 
.0323 


Inch. 
.0003 
.0002 

.0001 
.0002 

a 

.0002 

0. 
.0001 


Bar not ruptured. 
Still running. 


1,000 


1,000 


10,000 


11,000 


89,000 


100,000 


45,286,500 


45,386,500 
















No. 416. 

Marks, SO-1-98A-11. 

Sorbitic steel bar. 

Diameter, l'^. Speed of rotation, 500 per minute. 

Length between end supports, 33^. 

Loaded over 4" length at middle. 

Deflections measured on chord of 10". 



Maxi- 
mum 
fiber 
stress 
per 
square 
inch. 


Number of rotations. 


Micrometer readings for 
deflections. 


De- 
flec- 
tions. 


Sets. 


Remarks. 


Succes- 
sive. 


Total. 


On 

line. 


Un- 
load- 
ed. 


Load- 
ed. 


Un- 
load- 
ed. 


Pounds. 
40,000 

40,000 

40,000 

40,000 

40,000 








Inch. 
a 

b 

a 
b 

a 
b 

a 
b 


Inch. 
.1582 
.1686 

.1587 
.1681 

.1690 
.1574 

.1603 
.1676 


Inch. 
.1262 
.1261 

.1268 
.1256 

.1260 
.1244 

.1264 
.1246 


In<^. 
.1581 
.1682 

.1686 
.1680 

.1600 
.1571 

.1690 
.1674 


Inch. 
.0329 
.0331 

.0327 
.0325 

.0330 
.0327 

.0329 


Inch. 
.0001 
.0004 

.0002 
.0001 

0. 
.0003 

.0003 
.0002 


Bar run hot. 

Bar not ruptured. 
Still running. 


1,000 


1,000 


10,000 


11,000 


89,000 


100,000 


37 426.170 


37,626,170 
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No. 417. 

Marks, .73 C. 

Gautier steel' bar; 0.73 per cent carbon. Hot-rolled bar. 

Diameter, l'^. Speed of rotation, 500 per minute. 

Length between end supports, 33'' 

Loaded over 4'' length at middle. . 

Deflections measured on chord of 10'^. 
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Maxi- 
[mum 

fiber 
stress 

per 
square 

inch. 


Number of rotations. 


Micrometer readings for 
deflections. 


De- 
flec- 
tions. 


Sets. 


Remarks. 


Succes- 
sive. 


Total. 


On 
line. 


Un- 
load- 
ed., 


Load- 
ed. 


Un- 
load- 
ed. 


Pounds 
40,000 

40,000 

40,000 

40,000 

40,000 








a 
b 

a 

b 

a 

b 

a 

b 


Inch, 
.1573 
.1575 

.1572 
.1576 

.1573 
.1575 

.1573 
.1575 


Inch 
.1260 
.1253 

.1248 
.1253 

.1247 
.1250 

.1250 
.1250 


Inch. 
.1573 
.1575 

.1572 
.1575 

.1573 
.1575 

.1573 
.1575 


Inch, 
.0323 
.0322 

.0324 
.0322 

.0326 
.0325 

.0323 
.0326 


Inch. 
0. 
0. 

0. 
0. 

0. 
0. 

0. 
0. 


Bar not ruptured. 
Still running. 


1,000 


1,000 


9,000 


10,000 


90,000 


100,000 


23,913,050 


24,013,050 
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TEMPERATURES ACQUIRED BY PORTLAND CEMENTS 

WHILE SETTING. 
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MAXmUM TEMPEBATITBES ACaUIBED BT POBTLAVD CEMENTS 

WHILE SETTING. 

Observations made on 12-inch cubes, temperatures being deter- 
mined at the center of the cubes. , Samples gauged with 25 per cent 
of water, by weight. 

The ages of the cements between time of grinding and of making 
these observations are shown in the colimm headed '^Age of ma- 
terial." Several of the cements here represented were 6 years old. 
Earlier observations on the same material may be found in Tests of 
Metals, etc., 1901 . The others were of comparatively recent grinding. 



No. of 
diagram. 


Brand. 


Age of material. 


temi)er- 

atures 

acquired. 


1 

2 

. 3 

4 
5 

6 

7 


Alpha (new) 


Years. 


M08. 


Days. 


100.25 
73.0 

101.0 
06.0 

85.0 
75.5 
02.0 
84.5 

86.0 
87.0 
89.0 
94.0 

78.0 
95.25 
92.25 

93.0 
60.5 
99.0 
83.0 

93.5 
79.0 
83.5 

62.0 
63.5 
85.0 


Alpha (old) 


6 






Elk.........:::..::::.:.:.:::.:.:.:.....:.: 






PAnnsylv^Tiia , . . , - 








Edison 








Owl 




1 
2 


13 


■Red T>iftinond , . , , 




Wabaah 








1 
1 


11 
24 
26 
2 


Old DoTninion . . . . 




Pfinn-AllAp , , 




Vnlftanite 




1 


Chicago AA 




flftndiiRlry , 








Wolverine 








Giant 




2 

1 


10 
9 


Baylor's 




Whitehall (new) 




Whitehall {old)'. . . 


6 






Rfid Ring 






Universal 




1 


20 


Western States 




Atlas (old) 


6 
6 
6 






Peninsular 






Star Portland (old) 
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CEMENT, MISCELLANEOUS. 

CUBES WHICH SET IN AIR JIVE YEARS OR MORE— SOME 

AT ORDINARY ATMOSPHERIC TEMPERATURE, 

OTHERS AT DIFFERENT TEMPERATURES, 

ATMOSPHERIC AND ZERO FAHR. 
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4-iNCH CUBES OF NATURAL CEMENT, SET IN AIR 6 YEARS. 
CRACKS DEVELOPED DURING SEASONING. 
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CONCRETE AND MORTAR COLUMNS. 

PLAIN AND REINFORCED WITH LONGITUDINAL BARS, 

WIRE HELIXES AND HOOPS, THE LATTER WITH 

AND WITHOUT LONGITUDINAL BARS. 

REfiNFORCING HOOPS FURNISHED BY MR. R. A. CUM- 

MINGS, PITTSBURG, PA.; WIRE HELIXES AND 

OTHER MATERIAL FOR COLUMNS OF THE 

HENNEBIQUE TYPE FURNISHED BY 

MR. R. BAFFREY, NEW YORK. 
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OONOBETE IlND MORTAB COLUMNS. 

No. 1809. 

1:0:1 Mixture. 

Plain column, without reenforcing metal. 
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yjdc' 






Composition, by volume: 
trap rock (crusher dust), 1 
weight. 

#;e, set in air, 8 months 19 days, 
eight of colunm, total 1,086 poxmds. 
Weight of concrete, 1,086 poimas== 135.1 pounds per cubic foot. 
Hei^t of column, 96.04 inches. 
Sectional area, 12'^X 12^^.05 = 144.60 square 
Gauged length, SO'^. 



S^or's Portland cement, 1; sand, 0; 
Water, 32.4 per cent of cement, by 



inches. 



Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
Inch. 


Compres- 
sion. 


Set. 


Pounds. 
14,460 

21,690 
28,920 
86,150 
43,880 
50,610 
57,840 
65,070 
.72,300 
79,580 
86,760 


Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

600 

650 
700 
750 
800 
850 
900 
950 
1,000 

690 
600 

1,100 
1,200 
1,300 
1,400 
1,500 


Inch. 
0. 

.0006 
.0014 
.0024 
.0030 
.0040 
.0050 
.0064 
.0076 
.0086 
.0096 

0095 

.0105 
.0116 
.0126 
.0137 
.0148 
.0150 
.0170 
.0180 

.0104 
.0105 

.0200 
.0226 
.0249 
.0272 
.0298 


Inch. 
0. 

0. 

0. 

0. 

0. 

0. 
.0005 
.0005 
.0006 
.0006 
.0008 

.0008 


Initial load. Loaded vdth 10,000 pounds before 
testing. 

E (100-600) -2,874,000 pounds per square inch. 
£ (600-1.000) -2,564,000 pounds per square inch. 


93,990 
101,220 
106,450 
115,680 
122,910 
130,140 
187,870 
144,600 














.0016 

.0015 
.0015 




159,060 
173,520 
187,960 
202,440 
216,900 










.0025 


E (1,000-1,500) -2.315,000 pounds per square 



17263—08- 
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OONOBETE AND MOBTAB COLUMNS. 

No. 1809— Continued. 



AppUed loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
locii. 


Compres- 

SlOXL. 


Set. 


Poundt. 


Pounds. 
600 
600 

100 

600 

1,500 

600 

1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2,200 
2,300 
2,400 
2,500 

600 
600 

3,555 


Inch. 
.0119 
.0118 


Inch. 
.0025 
.0025 

0. 
.0005 
.0010 
.0009 


After resting under initial load 16 hours. 

E (1.500-2.000) -2,204,000 pounds per square 

E (2,000-2,500) -2,063.000 pounds per square 
Ultimate strength. 








.0005 
.0280 
.0103 

.0307 
.0835 
.0360 
.0886 
.0417 

.0130 
.0130 

.0448 
.0177 
.0500 
.0540 
.0573 

.0171 
.0169 






231,360 
245,820 
260,280 
274,740 
289,200 








.0035 

.0033 
.0032 




303,660 
318,120 
332,580 
847,040 
361,500 








.0071 

.0068 
.0066 




514,000 







Column failed in the upper half, 
developed. 



A wedge-shaped fragment 
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OONCBETE AND MOBTAB COLUMNS. 

No. 1799. 

1:0:2 Mixture. 

Plain column, without reenforcing metal. 
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5^ 



/2>. 



Composition, by volmne: Saylor's Portland cement, 1; sand, 0; 
trap rock (crusher dust), 2. Water, 36 per cent of cement, by 
weight. 

^e, set in air, 7 months 26 days. 

Weight of coliunn, total, 1,103 poimds. 

Weight of concrete, 1,103 poimds = 137.2 poimds per cubic foot. 

Hei^t of column, 96.20 inches. 

Sectional area, 12'^X 12^.04 = 144.48 square inches. 

Gauged length, SO'^. 



AppUed loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Powndt. 
14,448 

21,672 
28 896 
36,120 
43 344 
50,568 
57 792 
65,016 
72 240 
79,464 
86;688 


Pounds. 
100 

150 
20O 
260 
300 

350 
400 
450 
500 
550 
600 

600 

650 
700 
750 
800 
850 
900 
950 
1,000 

600 
600 

. 1,100 
120O 
1300 
1400 
1,500 


Inch. 
0. 

.0006 
.0015 
.0023 
.0032 
.0041 
.0051 
.0061 
.0071 
.0081 
.0091 

.0092 

.0104 
,0114 
.0125 
.0136 
.0148 
.0160 
.0172 
.0186 

.0108 
.0108 

.0210 
.0289 


Inch. 
0. 

0. 

0. 

0. 

0. 

0. 

0. 

.0003 
.0004 
.0005 
.0006 

.0006 


Initial load. Loaded with 13,000 pounds be- 
fore testing. 

£ (100-600) r 2,941,000 pounds per square inch. 
£ (600-1,000) -2,410,000 pounds per square inch. 


93,912 
101,136 
108 360 
115,584 
122 808 
130,032 
137 256 
144,480 














.0018 

.0018 
.0018 




158,928 
173,376 
187,824 
202,272 
216,720 








.0317 


.0040 


E (1,000-1,500) -2,294,000 pounds per square 
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OONOBETB AND MOBTAB 0OLUMK6. 

No. 1799 — Contuiued. 



Applied loads. 


In gauged tangth. 


Remarks. 


TotaL 


Perflqnare 
iSk. 


CompwB- 
■Ion. 


Set. 


Pamids. 


Ponndt. 
600 

600 

1,600 
1,700 
1800 
1900 
2,000 

600 

600 

2,100 
2,200 

600 
600 

200 
400 
600 
800 
1,000 
800 
600 
400 
200 

2,824 


Inch. 
.0134 
.0134 

.0829 
.0360 
.0091 
.0439 
.0468 

.0160 
.0167 

.0615 
.0557 

.0304 
.0199 

.0110 
.0154 
.0196 
.0328 
.0289 
.0253 
.0211 
.0166 
.0118 


Inch. 
.0040 
.0099 


E (1,500-2,000) -3,000,000 pounds per square Inch. 
Ultimate strength. 




231,168 
245,616 
260,064 
274,512 
288,960 








.0066 

.0066 

.0066 




317;856 


.0096 

.0003 
.0091 




































.0095 


406,000 







Column failed along the middle of its height, 
and longitudinal craws. 



Opened long oblique 
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CONCRETE AND MOBTAB COLUMNS. 

No. 1794. 
1:0:3 Mixture. 
Plain column, without reenforcing metaJ. 
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Composition, by volimie: Savior's Portland cement. 1; sand, 0; 
trap rock (crusher dust), 3. Water, 45 per cent or cement, by 
weight. 

#;e, set in air, 7 months 23 days, 
eight of <5olumn, total, 1,089 poimds. 
Weight of concrete, 1,089 poimas = 134.9 pounds per cubic foot. 
Hei^t of column, 96.20 inches. 
Sectional area, 12^.03 X 12''.05 = 144.96 square inches. 
Gauged length, 50". 



AppUed loads. 


In gauged length. 


Remarks. 


TotaL 


Per square 
inch. 


Compres- 
sion. 


Set. 


Powtde. 
14,490 

21,744 
28,992 
36 240 
43,488 
50 736 
57,984 
65 232 
72,480 
79,728 
86,976 


Pounds. 
100 

150 
200 
250 

aoo 

350 
400 
450 
500 

550 
600 

600 

650 
700 
750 
800 
850 
900 
060 
1,000 

600 
600 

1,100 
1,200 
1300 
1400 
1,500 

600 
600 

1,600 
1700 
1800 
1,900 
1038 


Inch, 
0, 

.0009 
.0020 
.0030 
.0041 
.0063 
' .0064 
.0077 
.0068 
.0100 
.0111 

.0114 

.0126 
.0139 
.0153 
.0167 
.0183 
.0197 
.0213 
.0230 

.0139 
.0138 

.0261 
.0290 
.0327 
.0361 
.0398 

:0185 
.0187 

.0452 
.0506 
.0564 
.0629 


Inch. 

a 

a 
a 

.0002 
.0003 
.0004 
.0006 
.0008 
.0000 
.0010 
.0013 

.0014 


Initial load. Loaded with 11,000 pounds befora 
testing. 

B (100-600) -2,561,000 pounds per square inoh. 

£ (600-1,000) -2,041,000 pounds per square inch. 
£ (1,000-1,500) -1,908,000 pounds per square inch. 
Ultimate strength. 


94,224 
101,472 
106,720 
115,968 
123,216 
130,464 
137,712 
144,960 














.0034 

.0034 
.0034 




159,466 
173,052 
188,448 
202,044 
217,440 








.0071 

,0071 
.0071 




231,036 
246 432 
260,928 
275,424 
281,000 















Colimm failed in the upper half, opening long, obliqi^p^jgi^^kg^OQle 
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CONORKTE AND MORTAB COLUMNS. 

No. 1798. 



1:0:4 Mixture. 

Plain colimm, without reenforcing metal. 




Composition, by volume: Savior's Portland cement, 1; sand, 0; 
trap rock (crusher dust), 4. Water, 54 per cent of cement, by 
weight. 

#;e, set in air. 7 months 25 days, 
eight of column, total, 1,086 pounds. 
Weight of concrete, 1,086 po\mds = 133.3 pounds per cubic foot. 
Height of colimm, 96.20 inches. 
Sectional area, 12'^X 12^.20 = 146.4 square inches. 
Gauged length, 50". 



AppUed loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Pounds, 
H640 

21,960 
29,280 

43,920 
51,240 
58,560 
65,880 
73,200 
80,520 
87,840 


■ 
Pounds. 
100 

150 
200 
260 
300 
360 
400 
450 
500 
560 
600 

600 

650 
700 
750 
800 
850 
900 
950 
1,000 

600 

600 

1,050 
1,100 
1,150 
1,200 


Inch. 
0. 

.0013 
.0029 
.0046 
.0063 
.0082 
.0100 
.0125 
.0138 
.0171 
.0198 

.0204 

.0228 
.0263 
.0280 
.0310 
.0234 
.0378 
.0412 
.0450 

.0329 
.0326 

.0409 
.0636 
.0679 
.0630 


Inch. 
0. 

0. 

.0004 
.0008 
.0012 
.0016 
.0023 
.0029 
.0036 
.0045 
.0052 

.0057 ' 


Initial load. Loaded with 13,000 pounds before 
testing. 

(100-600) -1,712,000 pounds per square inch. 
£ (600-1,000)-1,389,000 pounds persquareinch. 


95,160 
102,480 
109,800 
117,120 
124,440 
131,760 
139,060 
146,400 














.oieo 

.0159 
.0158 




153,720 
161,040 
168,360 
175,680 






.0254 
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OOKOBBTK AND MORTAB COLUMNS. 

No. 1798— Continued. 
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AppUed loads. 


In gauged length. 


Remarks. 


Total. 


Persqtiare 
inch. 


Compres- 
sion. 


Set. 


Pounds. 


PomMfo. 
600 
600 

1,260 
1,300 
1,350 
1,400 

600 
600 

1,427 


Inch. 
.0430 
.0427 

.0781 
.0782 
.0886 
.0926 

.0627 
.0626 


Inch, 
.0261 
.0262 


Ultimate strength. 




183,000 
190,320 
197,640 
204,960 






.0436 

.0430 
.0431 




213,300 







Column failed near middle of height. Opened oblique and longi- 
tudinal cracks. 
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OONOBETE AND KOBTAB OOLUMNS. 

No. 1797. 



1:0:5 Mixture. 

Plain column, without reinforcing metal. 



/e.' 



5^ 



Composition, by volume: Saylor's Portland cement, 1; sand, 0; 
trap rock (crusher dust), 5. 
Age, set in air, 7 months 24 days. 
Weight of column, total, 1,055 poimds. 

Weight of concrete, 1,055 poimds = 131.2 pounds per cubic foot. 
Hei^t of column, 96.10 inches. 
Sectional area, 12'^Xl2''.04 = 144.48 square inches. 
Gauged length, SO'^. 



Applied loads. 


In gauged length. 


Remarks. 


Total. 


Pep square 


Compres- 
sion. 


Set. 


Pounds. 
14,488 

21,672 
28,896 
36,120 
43,344 
50,568 
57,792 
65,016 
72,240 
79,464 
86,688 


Pounds. 
100 

150 
200 
260 
300 
350 
400 
450 
500 
550 
600 

600 

660 
700 
750 
800 
860 
900 
950 
1,000 

600 
600 

1,060 
1,100 

600 
600 

1,117 


Inch. 
0. 

.0014 
.0028 
.0044 
.0064 
.0064 
.0106 
.0134 
.0161 
.0195 
.0228 

.0236 

.0267 
.0298 
.0340 
.0385 
.0438 
.0600 
.0560 
.0675 

.0510 
.0510 

.0820 
.1005 

.0785 
.0763 


Inch. 
0. 

.0003 
.0005 
.0006 
.0014 
.0018 
.0024 
.0031 
.0040 
.0052 
.0064 

.0069 


Initial load. Loaded with 11,000 pounds before 
testing. 

E (10O-600)=l,524,000 pounds per square inch. 

E (600-1,000)=948,000 pounds per square inch. 

• 
|set after rest of half an hour. 
Ultimate strength. 


93,912 
101.136 
108,360 
115,584 
122,808 
130,032 
137,256 
144,480 














.0300 

.0299 
.0299 




151,704 
158,928 


.0540 

/ .0540 

\ .0533 

.0533 




161,400 







Column failed in upper half. Opened oblique and longitudinal 
cracks. 
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OONORETE AND MOBTAB COLUMNS 

No. 1793. 

1:0:6 Mixture. 

Plain column, without reinforcing metal. 
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Composition, by volume: Savior's Portland cement, 1; sand, 0; 
trap rock (crusher dust), 6. Water, 90 per cent of cement, by 
weight. 

^e, set in air, 7 months 16 days. 

Weight of column, total, 1,075 pounds. 

Weight of concrete, 1,075 pounds = 132.7 pounds per cubic foot. 

Height of column, 96.50 inches. 

Sectional area, 12^.07 X 12^^.02 = 145.08 square inches. 

Gauged length, 50^^. 



Applied lofkds. 


In gauged length. 


Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Pounde. 
14,508 

21,762 
29 016 
36,270 
43,524 
50,778 
58 032 
65,286 
72,540 
79,794 
87,048 


Pounde. 
100 

150 
20O 
^ 
300 
350 
400 
450 
500 
550 
600 

600 

650 
700 
750 
800 
834 


Inch. 
0. 

.0020 
.0038 
.0058 
.0080 
.0104 
.0130 
.0162 
.0195 
.0229 
.0269 

.0279 

.0319 
.0358 
.0417 
.0480 


Inch. 
0. 

.0006 
.0010 
.0016 
.0020 
.0029 
.0037 
.0049 
.0061 
.0074 
.0068 

.0098 


Initialload. Loaded with 10,000 pounds before 
testing. 

£ (lOO-^OO) -1,881,000 pounds per square Indi. 
Ultimate strength. 


94,302 
101,556 
108,810 
116,064 
121,000 















Colmnn failed at the upper end. 
cracks. 



Opened oblique and longitudinal 
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OONCBETE AND MOBTAB OOLUHITB. 

No. 1796. 



1:0:7 Mixture. 

Plftin column, without leinforciitg metal. 



/ZC 



55" 



Composition^ by volume: Sf^or's Portland cement^ 1; sand^ 0; 
trap rock (crusher dust), 7. Water, 86.4 per cent of cement, by 
weight. 

^e, set in air, 7 months 17 days. 

Weight of column, total, 1,063 pounds. 

Weight of concrete, 1,063 pounds » 132.2 pounds per cubic foot. 

Hei^t of column, 95.95 inches. 

Sectional area, 12" x 12^.06 = 144.72 square inches. 

Gauged length, 50". 



Applied loads. 


In gauged length. 


Remarka. 










Total. 


PerMmare 


Compiee- 
slon. 


Set. 




P0tt1Ul«. 


Pouiul«. 


Inch, 


IncK, 




14,472 


100 


a 


a 


Initialload. Loaded with 18,000 pounds l}6fore^ 
teiting. 


21,706 


150 


.0020 


.0008 




28,044 


200 


.0042 


.0009 




86 180 


2G0 


.0068 


.0017 




43,416 


300 


.0005 


.0027 




fi0;662 


350 


.0120 


.0039 




67 888 


400 


.0165 


.0060 




65,124 


460 


.0211 


.0070 




72 360 


500 


.0260 


.0093 




70,606 


550 


.0315 


.0123 




86;832 


600 


.0876 


.0154 


E (10O-600)»ia96,000 pounds per square inch. 




600 
660 


.0996 
.0477 


.0175 




04,068 
101,304 


700 


.0544 






106 540 


760 


.0721 


.0886 


Ultimate strength. 




600 
600 


.0664 
.0658 


.0307 
.0401 
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OONCBETE AND ICOBTAR COLUMNS. 

No. 1792. 

1:0:8 Mixture. 

Plain column, without reenforcing metal. 
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Composition, by volume: Saylor's Portland cement, 1; sandj'O; 
trap rock (crusher dust), 8. Water, 80 per cent of cement, by weight. 
Age, set in air, 7 months 14 days. 
Weight of column, total, 1,063 pounds. 

Weight of concrete, 1,063 po\mas = 131.7 pounds per cubic foot. 
Hei|ht of column, 96.25 inches. 
Sectional area, 12^^.03 X 12^^.04 = 144.84 square inches. 
Gauged length, SC^. 



AppUedloAdB. 


In gauged length. 


Remarks. 


Total. 


Per square 
indi. 


Compres- 
sion. 


Set. 


Pfmnds. 
14,484 

21,726 
28 968 
36,210 
43 452 
50 604 
57,936 
661178 
72,420 
79 662 
86,904 


Pottnd«. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

600 

650 
607 


Inch, 
0. 

.0025 
.0058 
.0008 
.0133 
.0180 
.0250 
.0320 
.0999 
.0525 
.0685 

.0746 

.0975 


Inch, 
0. 

.0010 
.0019 
.0033 
.0061 
.0074 
.0106 
.0138 
.0194 
.0274 
.0394 

.0446 


Initial load. Loaded with 14,000 pounds before 
testing. 

E (100-600) -860,000 pounds per square inch. 
Ultimate strength. 


94,146 
101,100 









Colxmm failed at middle of height, 
dinal cracks. 



Opened oblique and longitu- 



Digitized by 



Google 



166 



OOKOBBTB AKD MOBTAR COLUMNS. 

No. 1812. 



1:0:2 Mixture. 

Plain column, without leenforcing metal. 



■/a?y 






Composition, by volume: Alpha cement, 1; sand. 0; trap rock d" 
to i"), 2. Water, 26.2 per cent of cement, by weignt. 
Age, set in air, 9 months. 
Weight of column, total, 1,307 pounds. 

Weight of concrete, 1,307 pounds « 150.7 pounds per cubic foot. 
Hei^t of column, 96.47 inches. 
Sectional area, 12''.43X12''.60 = 155.38 square inches. 
Gauged length, 50^. 



AppUed loads. 


In ganged kogth. 


Remarks. 


Total. 


Per square 
Inch. 


Compres- 
•ion. 


Set. 


Pounds. 
16,638 

31,076 
38 846 
46,614 
64^383 
62,162 

77,690 
86,469 
93,228 


Pounds. 
100 

160 
200 
260 
300 
350 
400 
460 
600 
560 
600 

600 

660 
700 
750 
800 
850 
900 
950 
1,000 

600 
600 

1,100 
1,200 
1,300 
1400 
1,600 

600 
600 

1,600 
1,700 


Inch. 
0. 

.0009 

.0015 
.0019 
.0026 
.0032 
.00«) 
.0046 
.0064 
.0060 
.0060 

.0068 

.0074 
.0081 
.0068 

.0094 
.0101 
.0109 
.0115 
.0121 

.0074 
.0074 

.0135 
.0160 
.0166 
.0181 
.0195 

.0062 
.0062 

.0200 
.0823 


.0003 
.0001 
.0002 
.0003 
.0004 
.0006 
.0006 
.0006 
.0007 
.0009 

.0009 


Initial load. Loaded with 10,000 pounds be- 
fore testing. 

£ (10&-600)«4,386.000 pounds per square imii. 

E (600-1,000)— 4,000,000 pounds per square inch. 
B (1,000-1,600)-3.731.000 pounds per square 


100,997 
106,766 
116,636 
124,304 
132,073 
139,842 
147,611 
156,380 














.0014 

.0014 
.0013 




170,918 
186,466 
201,994 
217,632 
233,070 








.0021 

.0021 
.0021 




248,608 
264,146 
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AppUed loads. 


In gauged tength. 


Remarks. 


Total. 


Per square 


Compres- 
sion. 


Set. 


Pounds. 
279,684 
295,222 
310,760 


1,900 
2,000 

000 
600 

2,100 
2,200 
2,300 
2,400 
2,500 

000 
000 

2,000 
2,700 
2,800 
2,900 
3,000 

000 
000 

100 
600 
1,000 
1,500 
2,000 
2,500 
2,000 
1,500 
1,000 
000 

5,149 


Inch. 
.0830 
.0853 
.0808 

.0093 
.0003 

.0283 
.0399 
.0814 
.0329 
.0344 

.0104 
.0103 

.03fl0 
.0377 
.0302 . 
.0410 
.0425 

.0116 
.0115 


Inch. 


E (1.500-2,000)— 3.846,000 pounds per square 

E (2.000-2,500) -3,788.000 pounds per square 

E (2,500-3.000) -3,521,000 pounds per square 
After resting half an hour under initial load. 




.0029 

.0028 
.0028 




326,296 
341,836 
357,374 
372,912 
388,450 








.0030 

.0038 
.0036 




403,968 
419,526 
435,064 
450,608 
466,140 








.0049 

.0048 
.0048 

.0142 








.0110 
.0168 
.0238 
.0300 
.0364 
.0310 
.0253 
.0187 
.0125 
































.0050 


800,000 







Additional micrometer observations after the column had been 
loaded with 800,000 pounds, the maximum load of the testing 
machine. 



Applied loads. 


In gauged length. 


RemarkB. 


Total. 


Fersouare 


(impres- 
sion. 


Set. 


Pounds, 


Pounds, 
100 
600 
600 

1,000 
1,500 
2,000 
2,500 
3,000 
3,500 
. 4,000 

3,000 
2,500 
2,000 
1,500 
1,000 
000 
100 


Inch, 

0, 

.0061 
.0061 
.0148 
.0235 
.0816 
.0390 
.0465 
.0539 
.0611 
.0564 
.0506 
.0444 
.0375 
.0308 
.0218 
.0138 


Inch, 
0. 


Micrometer reset at sero. 

After rest of 5 minutes. 
After rest of 10 minutes. 

























































. 




.6d2i 

.0012 
.0010 






100 












Test discontinued. 



No apparent injury done the column. ' t 
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CONCBKTE AND MORTAR OOLUMKS. 

No. 1788. 



1:0:3 Mixture. 

Plain column, without reenforcing metal 




Composition, by volume: Alpha cement, 1; sand, 0; trap rock (J'* 
to i'^), 3. Water, 39.3 per cent of cement, by weight. 
Age, set in air, 8 months 5 days. 
Weight of column, total, 1,286 pounds. 

Weight of concrete, 1,286 pounds = 149.4 pounds per cubic foot. 
Height of colmnn, 96.35 inches. 
Sectional area, 12^^.35 Xl2''.50 = 154.38 square inches. 
Gauged length, SO'^. 



Applied 


I loads. 


In gauged length. 


Remarks. 


Total. 


Persmiare 


Compres- 
sion. 


Set. 


Pounds. 
15,438 

23,157 
30,876 
38,595 
46,314 
54,033 
61,752 
60,471 
77,100 
84,900 
92,628 

100,347 
108,066 
115,785 
123,504 
131,223 
138,942 
146,661 
154,380 


Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

650 
700 
750 
800 
850 
900 
950 
1,000 

600 
600 

1,100 
1,206 
1,300 
1,400 
1,500 

600 
600 

1,600 
1,700 


Inch, 
0. 

.0006 
.0017 
.0025 
.0034 
.0040 
.0050 
.0060 
.0068 
.0078 
.0089 

.0098 

.0108 

.0118 

.0129 

.0140- 

.0150 

.0162 

.0174 

.0110 
.0110 

.0197 
.0221 
.0247 
.0278 
.0304 

.0151 
.0149 

.0338 
.0376 


Inch, 
0. 

.0001 
.0002 
.0003 
.0005 
.0007 
.0008 
.0010 
.0011 
.0013 
.0015 


Initial load. Loaded with 14, 000 pounds before 
testing. 

£ (600-1,000) -2,857,000 pounds per square inch. 

£ (1,000-1,500) -2, 577,000 pounds per square 

1 






/. . 






.0030 

.0030 
.0030 




169,818 
185,256 
200,694 
216,132 
231,570 








.0063 

.0063 
.0061 




247,008 
262,446 
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AppUed loads. 


In gauged length. 


Remarks. 




Total. 


FerMoaie 


Ckxmpiefl- 
fllon. 


Set. 


Pimndt. 
277,884 
283,322 
306,760 


Powidt. 
1,800 
1,900 
2,000 

600 
600 

2,100 
2,200 

600 
600 

200 
400 
600 
800 

1,000 
80O 
600 
400 
200 

2,520 


Inck. 
.0400 
.0440 
.0490 

!0231 

.0656 
.0625 

.0315 
.0316 

.0214 
.0265 
.0312 
.0350 
.0403 
.0373 
.0934 
.0286 
.0828 


Inch. 


E (1^2,000) -2,119,000 pounds 
Ultimate strength. 


pel square 




.0131 

.0130 
.0127 

.0160 
.0196 

.0196 
.0196 




324,196 
339,636 


































"*38»;66d" 


.0190 







Column failed by developing an oblique line of rupture at distance 
of 10^ to 30^ from upper end. 
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OOirOBETE AND MOBTAB COLUMNS. 

No. 1791. 



1:9:4 Mixture. 

Plain column, without reenforcing metal. 




Composition, by volume: Alpha cement, 1; sand, 0; trap rock (J'^ 
to i'^), 4. Water, 34.9 per cent of cement, by weight. 

Age, set in air, 8 months 4 days. 

Weight of column, total, 1,168 pounds. 

Weight of concrete, 1,168 poimas = 135 pounds per square inch. 

Hei^t of column, 96.40 inches. 

Sectional area, 12^^.50 X 12^^.40 = 155 square inches. 

Gauged length, 50'^. 

There were voids in this column, owing to the large deficiency of 
cement. 



Applied loads. 


In gauged length. 


Remarks. 










Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 




Pounds. 


Pounds. 


Inch. 


Inch. 




15,500 


100 


0. 


0. 


Initialload. Loaded with 11,000 pounds before 
testing. 


23,250 


160 


.0019 


.0007 




31,000 


200 


.0039 


.0012 




38,760 


250 


.0060 


.0022 




46,500 


300 


.0089 


.0029 




54,250 


350 


.0110 


.0035 




62,000 


400 


.0133 


.0042 




69,760 


450 


.0160 


.0051 




1 77,600 


500 


.0188 


.0062 




! 85,250 


550 


.0220 


.0072 




1 03,000 


600 


.0253 


.0064 


E (100-600) -1,479,000 pounds per square inch. 




600 
650 


.0262 
.0294 


.0091 




100,750 
108,500 
116,250 
124,000 
131,750 
139,500 
147,250 
155,000 


700 


.0329 






750 


.0363 






800 


.0406 






850 


.0454 






900 


.0515 






050 


.0577 






1,000 


.0645 


.0289 


E (600-1,000) -l,070,000pound8 per square inch. 




600 
600 

200 

400 
600 


.0508 
.0505 

.0330 
.0421 
.0504 


.0289 
.0280 
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Applied loads. 


In gauged length. 




Total. 


Per sqoara 
inch. 


CompToe- 
sion. 


Set. 


Remarks. 


Powtda. 


Pounds. 
800 
600 
400 
200 

1,050 
1,100 

600 
600 


Inch. 
.0586 
.0530 
.0460 
.0300 

.0788 
.0979 

.0790 
.0788 


inch. 


Ultimate strength. 












.0203 


163,750 
170,500 


.0536 

.0532 
.0532 







Column failed near middle of height, opening an oblique fracture. 
Upon reloading, after the application of 1,100 pounds per square inch 
load, and observing behavior under 600 pounds per square inch, the 
column did not reach the maximum load, but failed under a total 
stress of 165,000 poimds. 



17253—08 11 
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OONCBETE AKD KORTAR COLUMKB. 

No. 1790. 



1:0:1 Mixture. 

Plain column, without reenforcing metal. 



/Z.¥S 



h 

% 



Composition, by volume: Alpha cement/ 1; sand, 0; trap rock (}* 
to \Y)j 1. Water, 29.1 per cent of cement, by weight. 
Age, set in air, 8 montns 11 days. 
Weight of colimm, total, 1,249 pounds. 

Weight of concrete, 1,249 pDutias = 143.7 pounds per cubic foot. 
Hei^t of colunm, 96.40 inches. 
Sectional area, 12'^.47X 12^^.49 = 155.75 square inches. 
Gauged length, 50''. 



AppUed loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
indi. 


Compres- 
sion. 


Set. 


Pounds. 
15,676 

23,363 
31,150 
38,938 
46,725 
64,513 
62,300 
70,088 
77,876 
85,663 
93,460 


Powads. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

600 

650 
700 
750 
800 
850 
900 
950 
1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 

600 
600 


I'Mih. 
0. 

.0007 
.0015 
.0021 
.0028 
.0035 
.0043 
.0050 
.0058 
.0066 
.0073 

.0074 

.0063 
.0090 
.0099 
.0107 
.0114 
.0125 
.0133 
.0141 

.0084 
.0083 

.0158 
.0176 
.0191 
.0209 
.0227 

.0094 
.0093 


Inch. 
0. 

.0002 
.0003 
.0004 
.0005 
.0006 
.0007 
.0007 
.0008 
.0006 
.0009 

.0010 


Initial load. Loaded with 12,000 pounds before 
testing. 

E (100-600) -3,906,000 pounds per square inch. 

E (600-1,000) -3,279.000 pounds per square inch. 

E (1.000-1.500) -3.165,000 pounds per square 
inch. 


101,238 
109,026 
116,813 
124,600 
132,388 
140,175 
147,963 
165,750 














.0016 

.0015 
.0015 




171,325 
186,900 
202,475 
218,050 
233,625 








.0023 

.0022 
.0022 
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Applied loads. 


In gaaged length. 


Remarks. 


Total. ^'\S^" 

1 


Compres- 
sion. 


Set. 


Pounds. 
249,200 
264,775 
280,360 
295,925 
311,500 

327,075 
342,650 
358,225 
373,800 
389,375 


Pounds. 
1,600 
1,700 
1,800 
1,900 
2,000 

2,100 
2,200 
2,300 
2,400 
2,500 

600 
600 

2,600 
2,700 
2,800 
2,900 
3,000 

600 
600 

3,100 
3,200 

600 
600 

4,128 


Inch. 
.0241 
.0060 
.0278 
.0295 
.0313 

.0833 
.0351 
.0868 
.0886 
.0405 

.0119 
.0120 

.0426 
.0448 
.0468 
.0487 
.0506 

.0140 
.0140 

.0535 
.0559 

.0149 
.0149 


Inch. 


E (1.600-2,000)— 3,205,000 pounds per square 
inch. 

£ (2,000-2,500)— 3,165.000 pounds per square 
inch. 

E (2,500-3,000) -3,012,000 pounds per square 
inch. 

Set after resting half an hout. 
Ultimate strength. 








.0031 








.0044 

.0043 
.0041 




404,950 
420,625 
436,100 
451,675 
467,260 








.0062 

.0060 
.0060 




482,825 
498,400 


/ .0074 i 
i .0064/ 

.0064 
.0066 




643,000 


1 


1 



Column failed near upper end. Opened oblique and longitudinal 
cracks. A pyramidal fragment 22^^ long was formed with base at 
upper end of column. longitudinal fractures extended from the 
pyramidal fragment to the middle of the length of the column. 
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CONGBBTE AND MOBTAB COLUMNS. 

No. 1813. 



1:0:1 Mixture. 

Plain column, without reinforcing metal. 




Composition, by volume: Alpha cement, 1; sand, 0; trap rock 
(i^ to li"), 1. Water, 29.1 per cent of cement, by weight. 
Aee, set in air, 9 months 9 days. 
Weight of column, total, 1,262 pounds. 

Weight of concrete, 1,262 poimas = 145.7 poimds per cubic foot. 
Hei^t of column, 96.02 inches. 
Sectional area, 12^.45X12^.62 = 156.87 square inches. 
Gauged length, 60^. 



AppUed loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
locn. 


Compres- 
sion. 


Set. 


Powndt, 
15,667 

23,381 
31,174 
38,968 
46,761 
54,5S5 
62,348 
70,142 
77,936 
85,729 
93,522 


Pottnd«. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

600 

650 
700 
750 
800 
850 
900 
950 
1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 

600 
600 


Inch. 
0. 

.0005 

.0011 
.0019 
.0028 
.0034 
.0041 
.0060 
.0069 
.0065 
.0071 

.0074 

.0081 
.0088 
.0095 
.0105 
.0110 
.0120 
.0128 
.0136 

.0081 
.0082 

.0150 
.0168 
.0184 
.0200 
.0218 

.0091 
.0091 


Inch., 

a 
a 

.0001 
.0002 
.0002 
.0003 
.0005 
.0007 
.0006 
.0009 
.0010 

.0011 


Initial load. Loaded with 10,000 pounds before 
testing. 

£ (100-600)— 4,096,000 pounds per square inch. 

E (600-l,000)-3,448,000poundspersquareinch. 
E (1.000-1,500)-3,205,000 pounds per square 


101,316 
109,109 
116,903 
124,606 
132,490 
140,283 
148,077 
155,870 














.0016 

.0017 
.0015 




171,467 
187,064 
202,631 
218,218 
233,805 








.0021 

.0021 
.0022 
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Applied loads. 


In gauged length. 


Remarks. 


Total. 


Persauare 
incn. 


Compres- 
sion. 


Set. 


Pounds. 
249,392 
264,979 
280,566 
296,153 
311,740 


Pounds. 
1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

100 
600 

2,100 
2,200 
2,300 
2,400 
2,500 

600 
600 

2,600 
2,700 
2,800 
2,900 
3,000 

600 
600 

3,100 
3,200 

600 
600 
600 

600 
1,000 
1,500 
2,000 
2,500 
8,000 
2,500 
2,000 
1,500 
1,000 

600 

5,081 


Inch. 
.0235 
.0250 
.0266 
.0280 
.0297 

.0100 
.0100 


Inch. 


E (1^50O-2,000)-3788,000 pounds Iwr square 
After resting under initial load 16 hours. 

E (2,000-2,500)-3,472,000 pounds per square 
E (2.500h3,000)-3,623,000 pounds per square 

Ultimate strength. 








.0034 

.0033 
.0031 

.0021 
.0024 








.0094 

.0315 

.0350 
.0365 
.0380 

.0115 
.0114 

.0394 
.0410 
.0425 
.0444 
.0460 

.0129 
.0130 

.0478 
.0466 

.0137 
.0136 
.0130 

.0129 
.0194 
.0268 
.0337 
.0404 
.0470 
.0413 
.0352 
.0288 
.0216 
.0150 


327,327 
342,914 
358,501 
374,088 
389,675 








.0045 

.0044 
.0044 




405,262 
420,849 
436,436 
452,023 
467,610 








.0056 

.0052 
.0052 




483,197 
496,784 


.0061 

.0061 
.0055 
.0055 












































. 


.0062 


792,000 







Column failed at the upper end. A pyramidal-shaped fragment 
developed, the base being the upper end of the column, trom the apex 
of which longitudinal cracks were formed. 
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OOHORETE AND HOBTAR COLUMNS. 

No. 1810. 



1:0:2 Mixture. 

Plain column, without reenforcing metal. 




/A,^/e 



Composition, by volume: Alpha cement, 1; sand, 0; trap rock i^" 
to IJ'^), 2. Water, 15.3 per cent of cement, by weight. 
• Age, set in air, 9 montns 8 days. 

Weight of column, total, 1,309 pounds. 

Weight of concrete, 1,309 pounds == 151.7 pounds per cubic foot. 

Hei^t of column, 96.32 inches. 

Sectional area, 12''.46 X 12^^.43 = 154.88 square inches. 

Gauged length, 50^^. 



AppUed loads. 


In gauged length. 


Remarks. 


Total. 


PersquaTe 
inch. 


Compres- 
sion. 


Set. 


Pwmds. 
15,448 

23,232 
30,»76 
38,720 
46 464 
64,208 
61,962 
69,696 
77,440 
85,184 
92,928 


Pwrndi. 
100 

150 
200 
250 
300 
360 
400 
450 
500 
550 
600 

600 

650 
700 
760 
800 
850 
900 
950 
1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 

600 
600 


liicK 

a 

.0007 
.0015 
.0023 
.0030 
.0039 
.0048 
.0058 
.0068 
.0076 
.0066 

.0066 

.0005 
.0104 
.0116 
.0124 
.0134 
.0144 
.0153 
.0164 

.0105 
.0104 

.0184 
.0205 
.0226 
.0248 
.0273 

.0133 
.0133 


Inch, 
a 

a 

.0002 
.0004 
.0005 
.0007 
.0006 
.0010 
.0010 
.0012 
.0013 

.0014 


Initial load. Loaded with 12,000 pounds before 
testing. 

£ (100-600)-»3,4a6,000 pounds per sqa«ra inch. 

E (600-1,000)=3,030,000 pounds per square 
inch. 

E (1JMO-1,600)-2,841,000 pounds per square 


100,672 
108,416 
116,160 
123,904 
131,648 
139,392 
147,136 
154,880 










. 




.0025 

.0025 
.0025 




170,368 
185,866 
201,344 
216,832 
232,320 








.0046 

.0046 
.0046 
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Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Po«fid«. 
247,808 
263,290 
278,784 
294,272 
309,760 


Pounds. 
1,600 
1,700 
1,800 
1,900 
2,000 

ss 

2,100 
2,200 
2,300 
2,400 
2,500 

600 
600 

2,783 


Inch, 
.0299 
.0822 
.0846 
.0375 
.0406 

.0184 
.0184 

.0464 
.0482 
.0610 
.0649 
.0699 

.0879 
.0277 


Inch. 


E (1.500-2,000)-2,«32,000 pounds per square 

£ (2,00O-2,500)-2,137,000 pounds per square 
Ultimate strength. 










.0064 

.0063 
.0063 




326,248 
340,736 
356,224 
371,712 
387,200 








.oiw 

.0159 
.0156 




431,000 







Column failed at middle of height. Opened short oblique and 
longitudinal cracks. 
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OONCBETE AND MOBTAB COLUMNS. 
No. 1811. 



1:0:2 Mixture. 

Plain column, without reenforcing metal. 




/Z^7 



Composition, by volume: Alpha cement, 1; sand, 0; trap rock 
(^y to li''), 2. Water, 15.3 per cent of cement, by weight. 
Age, set in air, 9 months 11 days. 
Weight of column, total, 1,324 pounds. 

Weight of concrete, 1,324 pounds = 152.5 pounds per cubic foot. 
Hei^t of column, 96.32 inches. 
Sectional area, 12^^.47 X 12^^.49 = 155.76 square inches. 
Gauged length, 50^. 



AppUedloAdB. 


In ganged leDgfh. 


Remarks. 


Total. 


Ferwuuune 


Compna- 
alon. 


Set. 


PotMid«. 
16,576 

23,363 
31,lfi0 
38,038 
46,726 

62,300 
70,088 
77,875 
85,663 
93,450 


POIMMl«. 

150 

150 
200 

250 
300 
350 
400 
450 
500 
550 
600 

600 

660 
700 
750 
800 
850 
900 
950 
1,000 

600 
600 

1,180 


I'Mh. 
0. 

.0004 
.0009 

.0014 
.0020 
.0025 
.0032 
.0039 
.0046 
.0054 
.0061 

.0061 

.0069 
.0077 
.0083 
.0092 
.0100 
.0107 
.0114 
.0123 

.0072 
.0073 

01.% 


Inch, 
0. 

0. 

0. 
.0001 
.0002 

.0003 
.0003 
.0004 
.0005 
.0007 
.0007 

.0007 


Initial load. Remained under 18,000 pounds 
total load 40 hours preceding the test. 

E (100-600)-4,630,000 pounds per square inch. 

E (600-l,000)-3,636,000poundsper square inch. 
E (liX)&-l,500)-3,333,000 pounds per square 


101,238 
100,025 
116,813 
124,600 
132,388 
140,175 
147,963 
155,750 














.0014 

.0014 
.0014 




171,326 
186,900 
202,475 
218,050 
233,625 


1,200 1 .5154 
1,300 1 .0171 
1,400 .0190 
1,500 ; .0208 

600 1 .0089 
600 1 .0089 








.0024 

.0024 
.0024 
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AppUed loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inck. 


Compres- 
sion. 


Set. 


Pounds. 
249,200 
264,775 
280,350 
295,925 
311,500 


Pounds. 
1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2,200 
2,300 
2,400 
2,500 

600 
600 

2,600 
2,700 
2,800 

600 
600 

3,390 


Inch. 
.0226 
.0246 
.0262 
.0283 
.0300 

.0111 
.0111 

.0326 
.0344 
.0364 

!mi3 

.0149 
.0148 

.0446 
.0472 
.0493 

.0180 
.0177 


Inch. 


E (1^2,000) -3,333,000 pounds per square 
£ (2X)00-2,500)-2,976,000 pounds per square 

Ultimate strength. 








.0041 

.0041 
.0041 




327,075 
342,650 
358,225 
373,800 
389,375 








.0070 

.0060 
.0068 




404,950 
420,525 
436,100 




.0003 

.0089 
.0089 




628,000 







Column failed along the middle of its height. Developed a long, 
oblique fracture. 
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OONOKETE AKD MOBTAB OOLUICNS. 

No. 1789. 



1 : : 3 Mixture. 

Plain colvmm, without reinforcing metal. 



/a*^ 






-t 



Composition, by volume: Alpha cement, 1; sand, 0; trap rock (i^ 
to li^)f 3. Water, 26.2 per cent of cement, by weight. 

Age, set in air, 8 montns 8 days. 

Weight of column, total, 1,312 pounds. 

Weight of concrete, 1,312 pounds = 150.8 pounds per cubic foot. 
• Height of column, 96.30 inches. 

Sectional area, 12''.53X 12^^.46 = 156.12 square inches. 

Gauged length, 50^^. 

There were voids in this column, revealed upon stripping the mold. 
The voids were patched up with neat cement. 



AppUed loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Pomids. 
15,612 

23,418 
81,224 
39,030 
46,836 
64,642 
62,448 
70,260 
78,060 
86,866 
93,672 


Pounds, 
100 

150 
200 
260 
300 
350 
400 
460 
600 
650 
600 

600 

660 
700 
760 
800 
860 
900 
960 
1,000 

600 
600 

1,100 
1,200 
1,300 


Inch, 

a 

.0007 
.0018 
.0028 
.0040 
.0061 
.0068 
.0077 
.0068 
.0100 
.0119 

.0122 

.0136 
.0149 
.0168 
.0176 


Inch, 
0, 

.0001 
.0004 
.0006 
.0006 

.0010 
.0013 
.0016 
.0019 
.0023 
.0030 

.0030 


Initial load. Loaded with 13,000 pounds be- 
fore testing. 

E (100-600) -2,809,000 pounds per square ineh. 


101,478 
109,284 
117,090 
124,896 
132,702 
140,608 
148,314 
166,120 
















.0198 
.0202 
.0220 














.0087 

.0187 
.0183 

.0290 
.0324 
.0861 


.0063 

.0078 
.0078 


E (000-l,000)-2,S53,000pounds per square inch. 






171,782 
187,344 
202,966 
















. 
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AppUedloftds. 


In gaoged length. 


Remarks. 


Total. 


Peraqoare 
incn. 


ComprM- 
aion. 


Set. 


Ptmndt. 
218,668 
234,180 


Pownds. 
1,400 
1,600 

600 

1,600 
1,700 
1,800 
1,900 

600 
600 

200 
400 
600 
800 
1,000 
800 
600 
400 
200 

1,970 


Inch. 
.0996 
.0446 

.0296 

.0528 
.0573 
.0666 
.0766 

.0490 
.0486 

.0357 
.0425 
.0485 
.0534 
.0582 
.0550 
.0512 
.0458 
.0380 


Inch, 


E (1XN»-1,500) -1,964,000 pounds per square 
Snapping sounds. 

Ultimate strength. 


.0146 
.0146 


240,792 
266,404 
281,016 
296,628 






.0335 

.0331 
.0329 




































.0335 


307,600 








Column failed near middle of its height, at place which had been 
patched to close voids, originally in the material. Developed oblique 
and longitudinal cracks. There were voids in the interior of the 
column, not reached and filled by the cement used in patching the 
surface. 



Digitized by 



Google 



172 



OONOBETE AND MOSTAB COLUBOSS. 
No. 1802. 



1:0:2 Mixture. 

Plain column, without reenforcing metal. 




/ZoS 



Composition, by volume: Saylor's Portland cement, 1; sand, 0; 
trap rock (crusher dust 1, J'' to i'^ 1), 2. 
Age, set in air, 7 months 19 days. 
Weight of colimm, total, 1,157 pounds. 

Weight of concrete, 1,157 po\mas = 141.4 poimds per cubic foot. 
Height of colimm, 96.50 inches. 
Sectional area, 12''.18X12''.03 = 156.52 square inches. 
Gauged length, 50^. 



Applied 


loads. 


In ganged length. 


Remarks. 


Total. 


Per square 
incL 


Compres- 
sion. 


Set. 


Pomds, 
14,652 

21,978 
29,304 
36,630 
43,956 
51,282 
58,606 
65,934 
73,260 
80,686 
87,912 


Powids. 
100 

150 
20O 
250 
300 
350 
400 
450 
500 
550 
600 

600 

650 
700 
750 
800 
850 
900 
950 
1,000 

600 
600 

1,100 
120O 
1,300 
1,400 
1,600 

600 
600 


Inch. 
0. 

.0006 
.0010 
.0018 
.0023 
.0029 
.0038 
.0045 
.0053 
.0061 
.0070 

.0071 

.0078 
.0085 
.0095 
.0103 
.0113 
.0120 
.0130 
.0139 

.0080 
.0081 

.0155 
.0178 
.0194 
.0218 
.0238 

.0096 
.0096 


Inch, 

a 

0. 
.0001 
.0001 
.0002 
.0002 
.0005 

.0007 
.0009 
.0010 

.0009 


Initial load. Loaded with 12,000 pounds before 
testing. 

E (100-600) -4,167.000 pounds per square inch. 

E (600-1,000) -3,333,000 pounds per square inch. 
E (1,000-1,600) -2,941,000poundsper square inch. 


95,238 
102 564 
109,800 
117,216 
124,542 
131,868 
139,194 
146,520 














.0019 

.0018 
.0019 




161,172 
175,824 
190,476 
205,128 
219,780 








.0033 

.0031 
.0031 
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AppUedloadB. 


In ganged length. 


Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Pounds. 
234,432 
240,064 
263,736 

278,388 
298,040 


Pounds. 
1,600 
1,700 
1,800 
1,000 
2,000 

600 
600 

2,100 
2200 
2,800 
2 400 
2,500 

600 
600 

3,753 


Inch. 
.0260 
.0278 
.0300 
.0320 
.0344 

.0120 
.0116 

.0067 
.0801 
.0418 
.0445 
.0476 

.0150 
.0148 


Inch. 


E (1.500-2.000)-2,841,000pound8persquareinch. 

E (2,000-2,a)0)-2.404,000pound8persquareinch. 
Ultimate strength. 








.0051 

.0040 
.0048 




307,602 
322,344 
336,006 
351,648 
366,300 








.0078 

.0077 
.0076 




540,000 







Column failed along middle of its heijghty developing an oblique 
crack 3 feet long, separating the column mto two parts. 
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GOKCBETE AND MOBTAB COLUMNS. 
No. 1801. 



1:0:4 Mixture. 

Plain column, without reenforcing metal. 




Composition, by volume: Savior's Portland cement, 1; sand, 0; 
trap rock (crusner dust 2, i" to i .2), 4. Water, 48 per cent of cement, 
by weight. 

Age, set in air, 7 months 14 days. 

Weight of column, total, 1,155 pounds. 

Weight of concrete, 1,156 poimds = 142.6 pounds per cubic foot. 

Hei^t of coltunn, 96.20 inches. 

Sectional area, 12^^.12 X 12^^ = 145.44 square inches. 

Gauged length, 50". 



AppUed loads. 


In gauged length. 


Remarks. 


Total. 


Per square 


Compres- 
sion. 


Set 


Pounds. 
14,544 

21,816 
29,088 
36,360 
43,632 
50,904 
58,176 
65,448 
72,720 
79,992 
87,264 


Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
600 
550 
600 

600 

660 
700 
760 
800 
850 
900 
050 
1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 

600 
600 

1,600 
1,700 
1,800 
1,803 


Inch. 
0. 

.0009 
.0019 
.0030 
.0042 
.0055 
.0065 
.0079 
.0090 
.0103 
.0119 

.0120 

.0133 
.0146 
.0166 
.0180 
.0197 
.0216 
.0233 
.0240 

.0159 
.0159 

.0295 
.0328 
.0378 
.0446 
.0501 

.0278 
.0276 

.0680 
.0660 
.0780 


Inch. 
0. 

0. 

.0001 
.0003 
.0004 
.0005 
.0008 
.0013 
.0012 
.0014 
.0018 

.0019 


Initial load. Loaded with 12,000 pounds before 
testing. 

E (100-600) -2,475,000 pounds per square ln«sh. 

E (600-l,000)-2,105,000poundsper8quarelnoh. 

E (1^1,500) -1,613,000 pounds per square 
Ultimate strength. 


94,536 
101,806 
109,080 
116,352 
123,624 
130,806 
138,968 
145,440 














.0053 

.0050 
.0050 




159,984 
174, 528 
189,072 
203,616 
218, 160 








.0150 

.0148 
.0146 




232,704 
247,248 
261,792 
275,300 













Column failed in the upper half, 
cracks. 



Opened oblique and longitudinal 
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Composition, by volume: Savior's Portland cement, 1; sand, 0; 
trap rock (crusner dust 3, J'^ to i^ 3) , 6. Water, 72 per cent of cement, 
by weight. 

Age, set in air, 7 months 12 days. 

"Weight of column, total, 1,146 poimds. 

Weight of concrete, 1,146 pounds = 141.8 pounds per cubic foot. 

Height of colimm, 96.30 inches. 

Sectional area, 12^ Xl2''.08 = 144.96 square inches. 

Gauged length, SO''. 



Applied loads. 


In gauged lengths. 


Remarks. 


Total. 


Persooan 


Compres- 
sion. 


Set. 


Pounds. 
14,496 

21,744 
28,992 
36,240 
43,488 
50,736 
57,984 
65,232 
72,480 
70,728 
86,076 


Pounds. 
100 

150 
200 
260 
300 
350 
400 
- 450 
500 
550 
600 

600 

660 
700 
750 
800 
850 
000 
050 


Inch. 
0. 

.0015 
.0033 
.0050 
.0060 
.0060 
.0113 
.t)140 
.0168 
.0105 
.0235 

.0242 

.0270 
.0311 
.0365 
.0420 
.0490 
.0626 
.0010 


Inch. 
0. 

.0005 
.0008 

.0014 
.0010 
.0035 
.0036 
.0046 
.0050 
.0070 
.0090 

.0096 


Initial load. Loadad with 12,000 pounds bifor« 
testi]«. 

£ (UIO-60O)-l,7M»O00 pound* per squara tnoh. 

UIttMatestni«tt. 


04,224 
101,472 
108,720 
115,068 
128,216 
130,404 
137,712 

















Column failed near middle of height. Opened oblique cracks. 
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CONOBETE AND MOBTAB OOLUKNS. 

No. 1800. 



1:0:8 Mixture. 

Plain column, without reenforcing metal. 



5^* 



/e 



sand, 0; 
' cement, 



Composition, by volume: Savior's Portland cement, 1; t 
trap rock (crusher dust 4, i" to i^ 4) , 8. Water, 72 per cent of 
by weight. 

Age, set in air, 7 months 12 days. 

Weight of column, total, 1,129 pounds. 

Weight of concrete, 1,129 pounds = 139.7 poimds per cubic foot. 

Height of column, 96.35 inches. 

Sectional area, 12^X12^^.08 =-144.96 square inches. 

Gauged length, 50^^. 



Applied loads. 


In gauged length. 


Remarks. 










Total. 


Per square 


Compies- 
sion. 


Set. 




Pounds. 


Pounds. 


Inch. 


, Inch. 




14,496 


100 


0. 


0. 


Initial load. Loaded with 12,000 pounds he- 
fore testing. 


21,744 


160 


.0009 


0. 




28,9d2 


200 


.0026 


.0003 




36,240 


250 


.0043 


.0008 




43,488 


300 


.0064 


.0013 




50,736 


350 


.0084 


.0019 




57,984 


400 


.0107 


.0027 


• 


65,232 


450 


.0135 


.0035 




72,^480 


500 


.0166 


.0049 




79r728 


500 


.0196 


.0068 




86,976 


600 


.0237 


.0076 


E (100-^00) "1,553,000 pounds per square inch. 




600 
650 


.0246 
.0280 


.0064 




94,224 


101, 472 


700 


.0318 






108,720 


750 


.0359 






115,968 


800 


.0425 






123,216 


850 


.0496 






130,464 


900 


.0505 


.0300 






600 
600 

904 


.0404 
.0405 


.0300 
.0303 


Ultimate strength. 




131,100 







Column failed near lower end. 
cracks. 



Opened oblique and longitudinal 
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/Z.07 



Composition, by volume: Savior's Portland cement, 1; sand, 0; 
trap rock i^" to Y }, i'' to \Y i), 1. Water, 21.3 per cent of cement, 
by weight. 

Age, set in air, 7 months 19 days. 

Weight of column, total, 1,176 pounds. 

Weight of concrete, 1,176 pounds = 144.5 pounds per cubic foot. 

Hei^t of column, 96.40 inches. 

Sectional area, 12M0X 12^^.07 = 146.05 square inches. 

Gauged length, 60". 



Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
Indi. 


Compres- 
sion. 


vSet. 


POttfUf«. 

14,605 

21,906 
29,210 
36,513 
43,815 
51, 118 
58,420 
66,723 
73,025 
80,328 
87,630 


Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

600 

650 
700 
750 
800 
850 
900 
950 
1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 


Inch. 
0. 

.0009 
.0015 
.0024 
.0030 
.0039 
.0047 
.0054 
.0062 
.0072 
.0061 

.0061 

.0089 
.0099 
.0107 
.0117 
.0126 
.0135 
.0143 
.0153 

.0093 
.0094 

.0170 
.0188 
.0207 
.0225 
.0236 


Inch. 
0. 

0. 

.0001 
.0008 
.0005 
.0006 
.0006 
.0007 
.0008 
. .0009 
.0010 

.0010 


Initial load. Loaded with 11,000 pounds before 
testing. 

E (100-«)0)«3, 521, 000 pounds per square inch. 


94,933 
102,235 
109,538 
116,840 
124,143 
131,445 
138,748 
146,050 


















.0020 

.0020 
.0017 


E (600-1,000) =3,226,000 pounds per square 
inch. 






160,655 
175,260 
189,865 
204,470 
219,075 
















.0030 


E (1,000-1,500) =3,425,000 pounds per square 
inch. 

1 



17263—08- 
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OONORETE AND MOBTAB COLUMNS. 

No. 1808 — Continued. 



AppUed loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Pownds. 


Ptmndt. 

600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2,200 
2,300 
2,400 
2,500 

600 


Inch. 
.0106 
.0106 

.0265 
.0283 
.0302 
.0319 

.0125 
.0125 

.0869 
.0380 
.0397 
.0416 
.0438 

.0142 
.0140 


Inch. 
.0090 
.0090 






233,680 
248,285 
262,880 
277,495 
282,100 














.0046 
.0044 


E (1^2,000)-2,907,000 pounds per square 




.0043 1 1 


306,705 
321,310 
336,915 
350,520 
365,125 
















E (2X00-2,500)— 2,907,000 pounds per square 


.0060 

.0055 
.0055 




600 
4,375 


639,000 






Ultimate strength. 




' 





Column failed in the upper half. Opened oblique and longitudinal 
cracks. 
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1:0:2 Mixture. 
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/Z.O¥ 



Composition, by volume: Saylor's Portland cement, 1; sand, 0; 
trap rock {Y to Y 1, l" to 1^ 1), 2. Water, 27 per cent of cement, 
by weight. 

Age, set in air, 7 months 20 days. 

Weight of column, total, 1,225 pounds. 

Weight of concrete, 1,225 pounds = 151.2 pounds per cubic foot. 

Height of column, 96.50 inches. 

Sectional area, 12''.06X12".03 = 145.08 square inches. 

Gauged length, 50". 



Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Pounds. 
14,508 

21,762 
29,016 
36,270 
43,524 
60,778 
58,032 
65,286 
72,540 
79,794 
87,048 


Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

600 

650 
700 
750 
800 
. 850 
900 
950 
1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 


Inch. 
0. 

.0005 
.0011 
.0019 
.0025 
.0032 
.0040 
.0049 
.0057 
.0067 
.0076 

.0076 

.0086 
.0093 
.0104 
.0113 
.0122 
.0133 
.0143 
.0152 

.0094 
.0094 

.0176 
.0196 
.0218 
.0239 
.0268 


Inch. 
0. 

a 

0. 
0. 

a 

0. 

.0001 
.0002 
.0003 
.0004 
.0005 

.0005 


Initial load. Loaded with 11,000 pounds before 
testing. 

E (100-600)= 3, 521,000 pounds per square inch. 

E (600-1,000)=3,125,000 pounds per square inch. 

E (l,00a-l,509)=2,632,000 pounds per square 
inch. 


94,302 
101,556 
108,810 
116,064 
123,318 
130, 572 
137,826 
145,080 














.0017 

.0017 
.0017 




159,588 
174,096 
188,604 
203,112 
217,620 








.0038 
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COyOBBT£ AND MOBTAB COLUMNS. 

No. 1807 — Continued. 



AppUed loads. 


In gauged length. 


Bemarks. 


Total. 


Persqaare 


Compxes- 
sion. 


Set. 


Pounds. 


Pounds. 
600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2,200 
2,300 
2,400 
2,500 

600 
600 

2,819 


/n<*. 
.0124 
.0124 

.0294 
.0316 


Inch. 
.0039 
.0039 


E (1,500-2.000)^.632,000 pounds per square 
inch. 

E (2,00O-2.500)=2.294.000 pounds per square 
inch. 

Ultimate strength. 




232,128 
246,636 
261,144 
275,662 
290,160 




.0340 
.0367 






.0400 

.0170 
.0170 

.0442 
.0468 
.0497 
.0532 
.0570 

.0245 
.0243 


.0075 

.0075 
.0075 




304,668 
319,176 
333,684 
348,192 
362,700 








.0136 

.0135 
.0133 




409,000 







Column failed in the upper half, 
cracks. 



Opened oblique and longitudinal 
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Composition, by volume: Saylor's Portland cement, 1; sand, 0; 
trap rock H" to J''^ li, f "^ to 1 J^ li), 3. Water, 30 per cent of cement, 
by weight. 

Age, set in air, 7 months 4 days. 

Weight of column, total, 1,232 pounds. 

Weight of concrete, 1,232 pounds = 152.9 pounds per cubic foot. 

Height of column, 96.30 inches. 

Sectional area, 11^95 Xl2M0 = 144.60 square inches. 

Gauged length, SO''. 



AppUed loads. 


In gauged length. 


Remarks. 


TotaL l^'IX"- 


Compres- 
sion. 


Set. 


Pounds. 
14.460 

21,090 
28.920 
36,160 
43,380 
60,610 
57,840 
66,070 
72,300 
79,630 
86,760 


Pounds. 
100 

160 
200 
260 
300 
360 
400 
450 
600 
650 
600 

000 

660 
700 
760 
800 
860 
900 
960 
1,000 

600 

1,100 
1,200 
1,300 
1^400 
1,600 

600 
600 

1,600 
1,700 
1 800 
1,881 


Inch. 
0. 

.0006 
.0011 
.0017 
.0026 
.0034 
.0042 
.0051 
.0061 
.0072 
.0061 

.0083 

.0092 
.0108 
.0114 
.0124 
.0137 
.0147 
.0161 
.0174 

.0111 

.0197 
.0224 
.0255 
.0283 
.0318 

.0171 
.0171 

.0395 
.0420 
.0472 


Inch. 
0. 

.0001 
.0003 
.0003 
.0005 
.0006 
.0006 
.0007 
.0009 
.0011 
.0012 

.0016 


Initial load. Loaded with 11,000 pounds before 
testing. 

E (100-600) -3,623,000 pounds per square inch. 

E (000-1,000) -2,817,000 pounds per square 
inch. 

E (1,000-1,600) -2.525,000 pounds per square 
inch. 

Ultimate strength. 


93,990 
101,220 
108,460 
116,680 
122,910 
130,140 
137,370 
144,600 














.0034 
.0034 


169,060 
173,620 
187,960 
202,440 
216,900 








.0079 

.0078 
.0077 




231,360 
246,820 
260,280 
272,000 













CJolumn failed near the lower end. Opened obliqjie^ c^^^.QQQ|g 
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CONCRETE AND MORTAB COLUMNS. 
No. 1805. 



1:1:1 Mixture. 

Plain column^ without reenforcing metal. 




/^.o7 



Composition, by volume: Savior's Portland cement, 1; sand 
(10-mesh sieve), 1; trap rock (J* to J^), 1. Water, 36 percent of 
cement, by weight. 

Age, set in air, 7 months 10 days. 

Weight of column, total, 1,156 pounds. 

Weight of concrete, 1,156 pounds = 141.8 pounds per cubic foot. 

Height of column, 96.52 inches. 

Sectional area, 12''.07X12''.09 = 145.92 square inches. 

Gauged length, 50". 



AppUed loads. 


In gauged length. 




Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Remarks. 


Pounds. 
14,692 

21,888 
29,184 
36,480 
43,776 
51,072 
58,368 
65,664 
72,960 
80,256 
87,552 


Pounds. 
100 

150 
200 
260 
300 
350 
400 
450 
500 
550 
600 

600 

660 
700 
750 
800 
850 
900 
950 
1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 


Inch. 
0. 

.0004 
.0009 
.0017 
.0024 
.0030 
.0038 
.0047 
.0055 
.0063 
.0072 

.0073 

.0083 
.0092 
.0099 
.0109 
.0119 
.0128 
.0140 
.0149 

.0084 
.0086 

0168 
.0188 
.0212 
.0233 
.0252 


Inch. 
0. 

0. 

0. 

0. 

0. 

0. 
.0002 
.UUU2 
.0002 
.0004 
.0004 

.0006 


Initial load. Loaded with 10,000 pounds before 
testing. 

! 
E (10O-600;-3,676,O0O pounds per square inch. 


94.848 
102,144 
109,440 
116,736 
124,032 
131,328 
138,624 
145,920 










: 








1 


.0014 

.0016 
.0016 


E (600-1,000)-2,985,000 pounds per square inch. 






160,512 
175,104 
189,696 
204,288 
218,880 












.0027 


E (1,000-1,500) -2,778,000 pounds per square , 
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1 
Applied loads. In gauged length. 


Remarks. 


Total. 


Per square Compres- 
inch. sion. 


Set. 

Inch. 
.0027 
.0027 


Pounds. 


Pounds, 
600 
600 

1,600 
1,700 
1,800 


Inch. 
.0101 
.0102 

.0275 
.0296 


E (1,500-2,000) -2,604,000 pounds per square 
inch. 







233,472 
248,064 
262,656 
277,248 
291,840 






1,900 , .cau 




2;ooo 

600 
600 

2,100 

l^ 

2,400 
2,500 

600 
600 

3,522 


.0370 

.0124 
.0125 

.0394 
.0427 
.0463 
.0482 
.0519 

.0167 
.0163 


.0049 

.0049 
.0049 




306,432 
321,024 
335,616 
350,206 
364,800 








E (2,000-2,500) -i2,ll9,000 pounds per square 
inch. 

Ultimate strength. 




.0060 

.0078 
.6078 




514,000 

I . 







Column failed in the upper half of its height. Opened oblique and 
longitudinal lines of fracture. 
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OONCKETE AND MORTAR OOLUMKS. 
No. 1804. 



1:2:2 Mixture. 

Plain column, without reenforcing metal. 




Composition, by volume: Baylor's Portland cement, 1; sand 
(10-mesh sieve), 2; trap rock (J^ to i^), 2. Water, 50.4 per cent of 
cement, by weight. 

Age, set in an*, 7 months 8 days. 

Weight of column, total, 1,149 pounds. 

Weight of concrete, 1,149 pounds = 142 pounds per cubic foot. 

Height of column, 96.46 inches. 

Sectional area, 11''.98X12''.09 = 144.84 square inches. 

Gauged length, 50^. 



Applied loads. 


In gauged length. 


Hemarks. 










Total. 


Per square 
Inch. 


Compres- 
sion. 


Set. 


. 


Pounds. 


Pounds. 


Inch. 


Inch. 




14,484 


100 


a 


0. 


Initial load. Loaded with 13,000 poun ds before 
testing. 


21,726 


150 


.0009 


.0003 




28,968 


200 


.0015 


.0003 




36,210 


250 


.0024 


.0005 




43,432 


300 


.0032 


.0007 




50,604 


350 


.0046 


.0008 




67,930 


400 


.0056 


.0009 




66,178 


450 


.0066 


.0012 




72,420 


500 


.0078 


.0014 




79,662 


550 


.0092 


.0018 




86,904 


600 


.0104 


.0020 


E (100-600) =2,976,000 pounds per square inch. 




COO 
650 


.0106 
.0120 


.0021 




94,146 


101,388 


700 


.0133 






108,630 
115,872 


750 
800 


.0146 
.0161 








123, 114 


850 


. 0176 






130,366 


900 


.0193 






137,598 


950 


.0213 






144,840 


1,000 


.0233 


.0063 


E (()00-1,000) -2,083,000 pounds per square inch. 




600 
600 

1,100 


.0150 
.0150 

.0270 


.0054 
.0052 






150,324 
173,808 
188,292 
192,000 


1,200 


.0312 






1,300 


.0375 






1,326 






Ultimate strength. 



Column failed at the lower end. 
cracks. 



Opened oblique and longitudinal 
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Composition, by volume: Saylor's Portland cement, 1; sand 
(10-mesh sieve), 3; trap rock (^Y to i''), 3. Water, 62.3 per cent of 
cement, by weight. 

Affe, set in air, 7 months 5 days. 

"Weight of column, total, 1,106 pounds. 

Weight of concrete, 1,106 pounds = 136.7 pounds per cubic foot. 

Hei^t of column, 96.31 inches. 

Sectional area, 12''.08 X 12''.01 = 145.08 square inches. 

Gauged length, SO''. 



AppUed loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
Indi. 


Compres- 
sion. 


Set. 


Po«nd«. 
H508 

21,762 
29,016 
36,270 
43,524 
50,778 
58,032 
65,286 
72,540 
79,794 
87,048 


100 

150 
200 
260 
300 
360 
400 
460 
600 
56Q 
600 

600 

660 
700 
760 
800 
834 


J«cft. 

a 

.0015 
.0030 
.0048 
.0064 
.0080 
.0100 
.0123 
.0143 
.0169 
.0198 

.0214 

.0246 
.0275 
.0304 
.0372 


IfiCh, 

a 

.0005 

.0006 
.0010 
.0013 
.0017 
.0022 
.0028 
.0035 
.0M3 
.00^ 

.0069 


Initial load. Loaded with 12,000 pounds before 
testing. 

E (100-600) -1.748.000 pounds per square Inch. 
Ultimate strength. 


94,302 
101,556 
108,810 
116,064 
121,000 















Colimm failed at the lower end. Pyramidal fragment developed. 
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CONOBETE AND HOBTAB COLUMNS. 

No. 1773. 



Neat cement column. 

Plain column, without re enforcing metal. 



t) 



Composition: Neat Alpha cement. Water, 24.5 per cent of cement. 

Age, set in air, 10 months 25 days. 

Weight of column, total, 607 pounds = 129.4 pounds per cubic foot. 

Hei^t of colunm, 96 inches. 

Diameter of column, 10.37 inches. 

Sectional area, 84.46 square inches. 

Gauged length, 50''. 



AppUed loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Pounds. 
8,446 

12,669 
16,892 
21,115 
25,338 
29,561 
33,784 
38,007 
42,230 
. 46,453 
50,676 


Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
600 
550 
600 

600 

660 
700 
750 
800 
850 
900 
960 
1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 

600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 


Inch. 

a 

.0015 
.0028 
.0039 
.0051 
.0063 
.0072 
.0083 
.0093 
.0102 
.0113 

. 0113 

.0119 
.0130 
.0139 
.0149 
.0158 
.0166 
.0175 
.0182 

.0115 
.0117 

.0196 
.0214 
.0231 
.0246 
.0263 

.0118 
.0118 

.0275 
.0293 
.0308 
.0326 
.0343 


Inch. 

a 

.0004 
.0004 
.0006 
.0006 
.0007 
.0007 
.0007 
.0007 
.0008 
.0008 

.0008 


Initial load. Loaded with 7,000 pounds before 
testing. 

£ (100-600) -2,381.000 pounds per square inch. 

E (600-1,000) - 3,030,000 pounds per square inch. 

E (1,00»-1,500) = 3,165.000 pounds per square 
inch. 

£ (1.500-2,000) « 3.125,000 pounds per square 
inch. 


54,899 
69,122 
63,345 
67,568 
71,791 
76,014 
80,237 
84,460 














.0011 

.0011 
.0011 




92,906 
101,352 
109,798 
118,244 
126,690 









.0013 

.0011 
.0011 




135,136 
143,582 
152,028 
160,474 
168,920 








.0013 
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AppUed loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inck. 


Compres- 
sion. 


Set. 


Povmds. 


Pounds. 
600 
600 

2,100 
2,200 
2,300 
2,400 
2,500 

600 
600 

2,600 
2,700 
2,800 
2,900 
3,000 

600 
600 

3,100 
3,200 
3,300 
3,400 
3,500 

600 
600 

500 
1,000 
1,500 
2,000 
2,600 
3,000 
2,600 
2,000 
1,500 
1,000 

500 

3,600 
3,700 
3,800 
3,900 
4,000 

600 
600 

4,100 
4,200 
^300 
<400 
4,500 

600 
600 

4,600 
4,700 
4,800 
4,900 
5,000 


Inch. 
.0120 
.0110 

.0348 
.0363 
.0380 
.0397 
.0414 

.0116 
.0115 

.0427 
.0446 
.0461 
.0478 
.0494 

.0120 
.0119 

.0507 

.0525. 

.0542 

.0560 

.0679 

.0124 
.0121 

.0100 
.0191 
.0267 
.0344 
.0421 
.0408 
.0424 
.0350 
.0274 
.0196 
.0107 

. .0500 
.0614 
.0634 
.0640 
.0666 

.0131 
.0128 

.0677 
.0606 
.0714 
.0735 
.0751 

0138 
.0136^ 

.0768 
.0880 
.0807 
.0827 
.0845 


Inch. 
.0013 
.0004 


Readings after resting half an hour under initial 
load. Temperature of the room lowered In 
the meantime. 

E (2,000-2,500) -3,378,000 pounds per square 
inch. 

E (2.500-3,000) -3,247.000 pounds per square 
inch. 

E (3.000-3,500)-3.125,000 pounds per square 
inch. 

E (3,500-4,000) -3,206,000 pounds per square 
inch. 

E (4.000-4,500) -3,165,000 pounds per square 
inch. 

E (4,500-6,000) -2,841,000 pounds per square 
inch. 




177,366 
185,812 
194,258 
202,704 
211,150 









.0010 

.0010 
.0010 




219,506 


228,042 
236,488 
244,934 
253,380 









.0013 

.0012 
.0012 




261,826 
270,272 
278,718 
287,164 
295,610 








.0018 

.0015 
.0014 












































.0015 


304,056 
312,502 
320,948 
329,394 
337,840 








.0027 

.0022 
.0021 




346,286 
354,732 
363,178 
371,624 
380,070 








.0033 

.0028 
.0026 




388,516 
396,962 
405,408 
413,854 
422,300 








.0039 
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COHORSTE AND MOBTAB OOLUIOIS. 
No. 1773— Continued. 



AppUed loads. 


In gaognd length. 


Remarks. 


Total. 


Persqaaie 
inch. 


CompFM- 
sion. 


•Set. 


PoiMMto. 


Pounds. 

eoo 
eoo 


Inch. 
.0145 
.0144 


Inch. 
.0035 
.0034 
.0026 


After resting 15 mlnates. 

lAfter 3 minutes rest. 
Micrometer removed. 

Maxlmnm load applied. 








1,000 

3,000 
4,000 
3,000 
2,000 

1,000 


.0204 
.0960 
.0517 
.0676 
.0528 
.0375 

.0216 
























/ .0034 
\ .0031 




591,220 


7,000 











No appreciable injury done the column by the load of 7;000 pounds 
per square inch. Micrometer reapplied and reset at zero. 
Observations renewed. 
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Applied loads. 



Total. 



PerBquare 
inch. . 



In gauged length. 



Compres- 
flioa 



Set. 



Remarks. 



Pottfld«. 



20,000 



Pownds, 
100 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 



100 
1,000 
1,000 

2,000 
2,000 

3,000 
3,000 

4,000 
4,000 

5,000 
5,000 

6,000 
6,000 

5,000 
5,000 

4,000 
4,000 

3,000 
3,000 

2,000 
2,000 

1,000 
1,000 

100 
100 
100 
100 
100 
100 
100 

1,000 
1,100 
1,200 
1,300 
1,400 
1,500 
1,400 
1,300 
1,200 
1,100 
1,000 
1,500 
1,000 
1,600 



Inch. 

a 

.0181 
.0338 
.0406 
.0666 
.0621 
.0986 
.0843 
.0683 
.0627 
.0366 
.0201 



Indi. 

0. 



Initial load. 



.0007 
0. 



.0160 
.0170 



.0326 
.0329 



.0486 
.0480 



.0646 
.0656 



.0816 



.0964 
.1004 



.0854 
.0863 



.0702 
.0607 



.0543 
.0540 



.0384 



.0215 
.0211 



—.0006 



.0026 
.0020 
.0017 
0014 
.0013 
.0012 
.0010 



.0184 
.0202 
.0218 
.0233 
.0251 
.0265 
.0251 
.0238 
.0223 
.0203 
.0189 
.0268 
.0191 



Recovered to nsro In 3 minutes. 
Column rested onder this load 17 hours. 

After 3 minutes. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 



After 3 minutes. 
After 6 minutes. 
After minutes. 
After 12 minutes. 
After 15 minutes. 
After 25 minutes. 
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CONCRETE AND MORTAR COLUMNS. 

No. 1773— Continued. 



Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
incii. 


Compres- ' o^^ 
sion. I '^^• 


Pounds. 


Pounds. 
1,000 
1,500 
1,000 
1,500 
1,000 
1,500 
2,000 
1,500 
2,000 
1,600 
2,000 
1,600 
2,000 
2,500 
2,000 
2,600 
2,000 
2,600 
2,000 
2,500 
3,000 
2,600 
3,000 
2,500 
3,000 
2,500 
2,000 
1,500 
1,000 
100 


Inch. 
.0191 
.0270 
.0190 
.0260 
.0193 
.0270 


Inch. 


Rested under initial load 1 hoar. 

■ 










' 


:::::::::::: 












.0347 
.0272 
.0347 
.0273 
.0347 
.0273 
.0348 
.0424 
.0350 
.0428 
.0351 
.0429 
.0353 
.0429 
.0508 
.0433 
.0510 
.0434 
.0610 
.0436 
.03.50 
.0280 
.0201 































































































.0020 








100 
1,000 
1,600 
2,000 
2,500 
3.000 
3,500 
3,000 
3,600 
3,000 




.0005 




.0180 
.0200 
.0338 
.0418 
.0497 
.0579 
.0506 
.0587 
.0510 
.0587 
.0511 
.0528 
.0543 
.0560 
.0576 
.0591 
.0579 
.0565 
.0549 
.0534 
.0518 
.0533 
.0550 
.05&t. 
.0580 
.0595 
.0581 
.0568 
.0551 
.0538 
.0524 
.0371 
.0214 


































" 


3,600 






3,000 
3,100 
3,200 
3,300 
3,400 
3,500 
3,400 
3,300 
3,200 
3,100 
3,000 
3,100 
3,200 
3,300 
3,400 
3,500 
3,400 
3,300 
3,200 
3,100 
3,000 
2,000 
1,000 
100 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 











































■ 




■^ 




-•-•■.-; 


" '^ 







































.0032 




.0204 
.0360 
.0518 
.0675 
.0834 
.1000 
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AppUed loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
incii. 


Compres- 
sion. 


Set. 


Pounds. 


Pounds. 
5,000 
4,000 
3,000 

?'2SS 
1,000 

100 
100 
100 
100 


Inch. 
.0657 
.0705 
.0548 
.0390 
.0224 


Inch. 


After 5 minutes. 
After 10 minutes. 
After 16 minutes. 





















.0037 
.0028 
.0020 
.0018 



















Test discontinued. 

Column removed from the testing machine, its condition appar- 
ently having been unimpaired by the loads applied. 

Tnis column was exhibited at the Jamestown Ter-Centennial 
Exposition, 1907. 
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OONOBETE AND MOBTAB COLUMNS. 

No. 1774. 



1 : li : 3 Mixture. 

Plain column, without reinforcing metal. 



L — /0.07 — 4 



Composition, bv volimie: Alpha cement, 1; sand (10-mesh sieve), 
1^; trap rock {\'^ to li*'), 3. Water, 35.1 per cent of cement, by 
weight. 

Age, set in air, 10 months 23 days. 

Weight of column, total, 715 pounds. 

Weight of concrete, 715 poimas = 152.1 poimds per cubic foot. 

Hei^t of column, 96.20 mches. 

Diameter of column, 10.37 inches. 

Sectional area, 84.46 square inches. 

Gauged length, 50*'. 



Applied loads. 


In gauged length. 


, Remarks. 


Total. 


Per square 
IncL 


Compres- 
sion. 


■ 
Set. 


Pounds. 
8,446 

12,689 
16,892 
21,115 
25,338 
29,561 
33 784 
38,007 
42,230 
46,453 
50,676 


Pownds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

600 

650 
700 
750 
800 
850 
900 
960 
1,000 

600 
600 

Uioo 

1,200 
1300 
1,400 
1,600 


Ind^. 
0. 

.0008 
.0013 
.0019 
.0024 
.0029 
.0035 
.0043 
.0046 
.0053 
.0058 

.0059 

.0064 
.0070 
.0078 
.0063 
.0089 
.0094 
.0100 
.0106 

.0065 
.0065 

.0120 
.0132 
.0145 
.0160 
.0174 


Inch. 
0. 

.0002 
.0004 
.0004 

.0004 
.0004 
.0006 
.0006 
.0006 
.0006 
.0008 

.0009 


Initial load. Loaded with 8,000 pounds before 
testing. 

E (100-600) -5,000,000 pounds per square inch. 
£ (600-1,000) -4,545,000 pounds per square inch. 


54,809 
59,122 
63,345 
67,568 
71,791 
76,014 
80,237 
84,460 














.0012 

.0013 
.0013 




92,906 
101,362 
109,796 
118,244 
126,600 






( 






.0021 


E (1,000-1,500) -4,237,000pounds per square inch. | 

1 
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Applied loads. 



Total. 



Pounds, 



20,000 



135,136 
143,583 
152,028 
100,474 
168,820 



177,366 
185,812 
104,258 
202,704 
211,160 



219,596 
228,042 
236.488 
244,934 
253,380 



261,826 
270,272 
278,718 
287,164 
295,610 



302,000 



Per square 
inm. 



Pcundt, 
600 
600 



600 

1,600 
1,700 
1,800 
1,900 
2,000 



600 
600 

2,100 
2,200 
2,300 
2,400 
2,500 



600 
600 

2,600 
2,700 
2,800 
2,900 
3,000 



600 
600 

3,100 
3,200 
3,300 
3,400 
3,500 



600 
600 

3,576 



In gauged length. 



Compres- 
sion. 



Inch. 
.0074 
.0074 



.0183 
.0195 
.0210 
.0224 
.0239 



.0063 
.0063 

.0256 
.0275 
.0289 
.0306 
.0323 



.0103 
.0103 



.0344 
.0364 



.0402 
.0423 



.0133 
.0129 

.0468 
.0488 
.0520 
.0548 
.0584 



.0205 
.0196 



Set. 



.0021 
.0021 



.0014 



Remarks. 



.0030 



.0029 
.0029 



.0049 



.0049 
I .0048 



.0075 



.0073 
.0070 



Rested under this load 17 hours. 



E (1,500-2,000)— 4,464,000 pounds per square 
inch. 



£ (2,000-2,500) -^3,846,000 pounds per square 
inch. 



E (2,500-3,000) » 3,378,000 pounds per square 
inch. 



.0140 I E (3,000-3,500) » 2,604,000 pounds per square 
' inch. 



.0136 
.0132 



Ultimate strength. 



Column failed 3 J feet from lower end. 
gitudinal cracks along a distance of IS'^. 



Opened oblique and lon- 



1725a-08 13 
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OONOBETE AND MOBTAB 0OLUMK8. 

No. 1775. 



1:2:4 Mixture.^ 

Plain column, without reenforcing metal. 




Composition, by volmne: Alpha cement, 1; sand (10-mesh sieve;, 
2; trap rock H" to li"), 4. Water, 52.6 per cent of cement. 
Age, set in air, 10 months 22 days. 
Weight of column, total, 954 poimds. 

Weight of concrete, 954 poimcls = 152.6 poimds per cubic foot. 
Heignt of column, 96.05 inches. 
Diameter of column, 11.97 inches. 
Sectional area, 112.53 square inches. 
Gauged length, 50^^. 



Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
Inck. 


Compres- 
sion. " 


Set. 


Pounds. 
11,253 

16,880 
22,506 
28,133 
33,759 
39,386 
45,012 
50,639 
56,265 
61,892 
67,518^ 


Pounds. 
100 

150 
200 
250 
300 
360 
400 
450 
50O 
560 
600 

600 

660 
700 
760 
800 
850 
900 
950 
1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,600 


Inch. 
0. 

.0005 
.0010 
.0015 
.0020 
.0029 
.0035 
.0042 
.0049 
.0056 
.0065 

.0065 

.0073 
.0083 
.0089 
.0096 
.0105 
.0114 
.0123 
.0130 

.0080 
.0080 

.0148 
.0166 
.0188 
.0206 
.0228 


Inch. 
0. 

0. 

0. 
.0001 
.0002 
.0003 
.0005 
.0005 
.0005 
.0007 
.0008 

.0009 


Initial load. Loaded with 8,000 pounds before 
testing. 

E (100-600) a-4,386,000 pounds per square inch. 

E (600-1,000) -3,704,000 pounds per square inch. 
E (1^000-1,500) -3,205,000 pounds per square 


73,145 
78,771 
84,398 
90,024 
95,661 
101,277 
106,904 
112,530 














.0019 

.0019 
.0019 




123,783 
135,036 
146,289 
157,542 
1«,795 








.0039 
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Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per square 


Compres- 
sion. 


Set. 


Pounds. 


Pounds. 
600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2,200 
2,300 
2,400 

600 


Inch. 
.0105 
.0105 

.0250 
.0278 
.0303 
.0325 
.0363 

.0149 
.0149 

.0396 
.0425 
.0472 
.0535 

.0244 
.0244 


Inch. 
.0039 
.0039 


E (1,500-2,000) -2,841,000 pounds per square 
inch. 




180,048 
191,301 
202,654 
213,807 
225,060 








.0076 

.0076 
.0076 




236,313 
247,666 
258,819 
270,072 






. 








.0155 
.0155 


Ultimate strength. 





600 


.0154 1 










Column failed upon reapplication of load, after determining sets 
under initial load, the highest load then reacned being about 265,000 
pounds total. 

Oblique and longitudinal cracks opened in lower part of column, 
ranging from 2 to 3 feet from the bottom. 
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OONORBTE AKD MOBTAB OOLUHITS. 



No. 1760. 

1 : 1 Mortar. 

Reenforced with 48 hoop, each 1''.04 wide by ''.06 thick, and four 
I'^X I'' by OS'^.SO steel angle bars. Hoops spaced 2" apart, center to 
center. 




Composition, by volume: Alpha cement, 1; sand (lO-mesh sieve), 
1. Water, 32 per cent of cement, by weight. 
Age, set in air, 1 year 5 days. 
Weight of column, total, 660 pounds. 

Weight of concrete, 599 pounas = 131.4 pounds per cubic foot. 
Weight of cage, complete, 61 pounds. 
Hei^t of column, 95.80 inches. 
Diameter of column, 10.37 inches. 
Sectional area, gross, 84.46 square inches. 
Sectional area of angle bars, 0.91 square inch. 
Oauged length, SO''. 



AppUed loads. 


In gauged length. 


Remarks. 






, 




Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 




FownU, 


Tomdi. 


Inch, 


Ifidk, 




8,446 


. 100 


0. 


0. 


Initial load. Column loaded with 6,000pound8 
before testing. 


12,669 


ISO 


.0034 


.0006 




16,802 


200 


.0068 


.0013 




21,115 


250 


.0094 


.0016 




26,338 


300 


.0114 


.0017 




29,561 


350 


.0133 


.0017 




33,784 


400 


.0147 


.0017 




t.gg 


450 


.0161 


.0018 




500 


.0175 


.0018 




46,453 


550 


.0185 


.0019 




50,676 


aoo 


.0196 


.0019 


£ (100-600) » 1,397,000 pounds per square Inch. 




600 
650 


.0198 
.0212 


.0019 
.0020 




54,899 


59,122 


700 


.0223 


.0020 




63,345 


750 


.0233 


.0020 




67,568 


800 


.0243 


.0021 




71,791 


850 


.0254 


.0022 




76,014 


900 


.0265 


.(KKU 




80,237 


950 


.0276 


.0023 




84,460 


1,000 


.0285 


.0023 


E (6d0-l,000)->2,410,000 pounds pef square inch. 




. 600 
600 

1,100 


.0217 
.0216 

.0303 


.0033 
.0023 






92,906 
101,352 


1,200 


.0322 






109,796 


1,300 


.0343 






118,244 
126,690 


1,400 
1,500 


.0359 
.0378 




E (1.000-1,600)-2,841,000 pounds p«r square 

t . J 


.0028" 
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Applied loada. 



TotiO. 



Per aqnan 



eraqm 
inch. 



In ganged length. 



Compnt- 
slon. 



Set. 



Remarki. 



Pounds, 



135, 136 
143,582 
152,028 
100,474 
168,020 



177,366 
185,812 
104,258 
202,704 
211, 150 
210,506 
228,042 
236»488 
244,034 
253,380 



261,826 
270,272 
278,718 
287,164 
206,610 
304,066 
312,502 
320,048 
320,304 
337,840 



346,286 
354,732 
363,178 
. 371,624 
380,070 



388,516 
306,062 
405,406 
413,854 
422,300 



520,000 



Pounds. 
600 

600 

1,600 
1,700 
1,800 
1,000 
2,000 



600 
600 

2,100 
2,200 
2,300 
2,400 
2,500 
2,600 
2,700 
2,800 
2,000 
3,000 



600 

3,100 
3,200 
3.300 
3,400 
3,500 
3,600 
3,700 
3,800 
3,000 
4,000 



600 
600 

4,100 
4,200 
4,300 
4,400 
4,500 



600 
600 

4,600 
4,700 
4,800 
4,000 
5,000 



600 
600 

6»157 



Inch. 



.0307 
.0414 
.0432 
.0450 
.0467 



.0234 

.0483 
.0600 
.0517 
.0535 
.0554 
.0572 
.0990 
.0600 
.0627 
.0647 



.0263 
.0261 

.0660 
.0680 
.0710 
.0731 
.0752 
.0774 
.0703 
.0820 
.0630 
.0661 



.0318 
.0317 

.0881 
.0007 
.0030 
.0053 
.0078 



.0382 



.0006 
.1027 
.1060 
.1061 
.1111 



.0400 
.0406 



Inch, 
.0028 
.0028 



.0037 



.0086 

.0035 



E (1.500-2,000) -8,126,000 pounds per square 



.0062 



.0061 
.0061 



£ <3.000-3,000)-3»704/)00 pounds per sqoan 



.0207 



.0203 
.0203 



E (3.00(M,000)— 5,618,000 pounds per square 



S (3.00(M,000] 



.0260 



.0258 
.0255 



E (4,000-4,500) -3,006,000 pounds per square 



'iT^- 



.0317 



.0310 
.0306 



E (4JX)On5,000) -3,280,000 pounds per squan 



'^uSr*'' 



Ultimate strength. 



Metal crushed at upper end of column, lO'' to 2(f from top. 
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OONOKETE AND MOBTAR COLUMNS. 



No. 1748. 
1:1:2 Mixture. 

Reenforced with 48hoops,eachl'^.04 wide by 
by QS'^.SS steel angle bars. Hoops spaced 2' 



06 thick, and four I'' X l"" 
" apart, center to center. 




Composition, by volume: Alpha cement, 1; sand (10-mesh sieve), 
; trap rock {\" to J'^), 2. Water, 35 per cent of cement, by weight. 
Age, set in air, 1 year 3 days. 
Weight of column, total, 735.5 poimds. 

Weight of concrete, 674.5 pounds = 146.9 pounds per cubic foot. 
Weight of cage, complete, 61 pounds. 
Height of column, 95.85 inches. 
Diameter of column, 10.40 inches. 
Sectional area, gross, 84.95 square inches. 
Sectional area of angle bars, 0.91 square inch. 
Gauged length, 50''. 



Applied loads. 


In gauged length. 


Remarks. 










Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 




PouniB. 


Pounds. 


Inch. 


Inch. 




8,496 


100 


0. 


0. 


Initial load. Loaded with 17, 000 pounds before 
testing. 


12,743 


180 


.0006 


0. 




16,990 


200. 


.0012 


.0001 




21,238 


260 


.0018 


.0002 




25,485 


300 


.0023 


.0002 




29,733 


360 


.0028 


.0003 




33,980 


400 


.0034 


.0003 




38,228 


460 


.0042 


.0004 




42,475 


600 


.0049 


.0006 




46,723 


550 


.0055- 


.0005 




60,970 


600 


.0063 


.0006 


E (10(MM)0)- 4.386,000 pounds per square inch. 




600 
100 

650 


.0063 


.0007 
.0006 

.0005 


Rested under 15,000 i)ounds 40 hours. 




55,218 


.0068 


60,466 


700 


.0076 


.0006 




63,713 


750 


.0082 


.0007 




67,960 


800 


.0091 


.0007 




72,208 


850 


.0096 


.0008 




76,455 


900 


.0103 


.0009 




80,703 


950 


.0111 


.0010 




84,960 


1,000 


.0118 


.0010 


E (600-1,000) -3,922,000 pounds per square inch. 




600 
600 

1,100 


.0070 
.0070 

.0133 


ill 






93,445 


101,940 


1,200 


.0146 


.0014 




110,435 


1,300 


.0160 


.0015 




118,930 


1,400 


.0173 


.0016 




127,425 


1,600 


.0186 


.0016 


E (1,000-1,600) « 4,032,000 pounds per square inch. 




600 


.0078 


.0017 






600 


.0078 


.0017 
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Applied loads. 



Total. 



Pounds. 
135,920 
144,415 
162,910 
161, 405 
100,900 



178,395 
186,890 
195,385 
203,880 
212,376 



220,870 
229,365 
237,860 
246,355 
294,860 



I 263,345 
! 271,840 
I 280,335 
288,830 
! 297,325 



305,820 
314,315 
322,810 
331,305 
339,800 



348,295 
366,790 
365,285 
373,780 
382,275 



390,770 
309,265 
407,760 
416,255 
424,760 



479,000 



Per square 
incn. 



Pounds. 
1,600 
1,700 
1,800 
1,900 
2,000 



600 
600 

2,100 
2,200 
2,300 
2,400 
2,500 



600 
600 

2,600 
2,700 
2,800 
2,900 
3,000 



600 
600 

3,100 
3,200 
3,300 
3,400 
3,600 



600 
600 



3,600 
3,700 
3,800 
3,900 
4,000 



600 
600 

4,100 
4,200 
4,300 
4,400 
4,600 



In gauged length. 



Compres- 
sion. 



Inch. 
.0199 
.0217 
.0230 

-.0244 
.0260 



.0068 
.0068 

.0277 
.0290 
.0305 
.0324 



.0100 
.0100 



.0374 



.0412 
.0434 



.0121 
.0119 

.0450 
.0473 
.0493 
.0513 



Set. 



Inch. 



.0024 



.0038 



.0034 
.0034 



.0056 



.0053 
.0053 



.0078 



.0073 
.0073 



Remarks. 



E (1,600-2,000) =3,788,000 pounds per square 
inch. 



£ (2,000-2,600) -3,906,000 jwunds per square 
inch. 



£ (2,600-3,000) -3,205,000 pounds i>er square 
inch. 



£ (3<000-3,600)— 3,165,000 jwunds per square 
inch. 



0121 I £ (3.500-4,000) -2,717.000 pounds per square 
Inch. 




0207 ; E (4,000-4,600) -2,475,000 pounds per square 
inch. 



0334 £ (4,600-5,000) -2.252.000 pounds per square 
inch. 



Column failed in the upper half of its height; the concrete was 
disintegrated. Loads were continued after reaching the maximum 
until the resistance of the colunm had dropped to 430,000 ppunds. ,^ 
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OONOBBTE AND MOBTAB COLUMNS. 



No. 1751. 

1 : 4 Mortar. 

Reenforced with 48 hoops, each 1^.04 wide by ^.06 thick, and four 
l^Xl*' by 95^.60 steel angle bars. Hoops spaced 2" apart, center 
to center. 




Composition, by volume : Alpha cement, 1; sand (10-mesh sieve), 

Water, 55.8 per cent of <5ement, by weight. 
A^e, set in air, 1 year 4 days. 
Weight of column, total, 602 pounds. 

Weight of concrete, 541 pounds = 119.4 pounds per cubic foot. 
Weight of ci^e, complete, 61 pounds. 
Height of cohunn, 95.60 inches. 
Diameter of column, 10.35 inches. 
Sectional area, gross, 84.13 square inches. 
Sectional area of angle bars, 0.91 square inch. 
Gauged length, 50^^. 



AppUed loadit. 


In gauged length. 


Remark». 










Total. 


Per square 
Inch. 


Compres- 
sion. 


Set. 


• 


Pottndf. 


Powads. 


IncK 


l^ick. 




8,413 


100 


0. 


0. 


Initial load; loaded with 8,000 pounda before 
testing. 


12,(fi» 


160 


.0024 


.0005 




16,8% 


200 


.0062 


.0009 




21,033 


250 


.0081 


.0013 




25,239 


300 


.0104 


.0016 




29,446 


350 


.0131 


.0020 




33,662 


400 


.0156 


.0022 




37,859 


450 


.0182 


.0025 




42,065 


500 


.0208 


.0028 




46,272 


550 


.0233 


.0030 




50,478 


GOO 


.0256 


.0034 


E (100-600) -1,126,000 pounds per squan Isch. 




600 
660 


.0258 
.0280 


.0034 
.0036 


1 


54,685 


1 


58,891 


700 


.a'Kvs 


.0039 




63,098 


750 


.0326 


.0043 




67,304 


800 


.0349 


.0045 




71,511 


850 


.0372 


.0047 




75, 717 


900 


.0304 


.0048 




79,924 


950 


.0419 


.0051 




84,130 


1,000 


.0443 


.0064 


K (GOO-1,000)- 1,108,000 pounds per square IncJi. 




600 
600 

1,100 


.0302 
.0488 


.0053 
.0050 

.0069 






92,543 


100,956 


1,200 


.0539 


.0065 




109,309 


1.300 


.0608 


.0078 




117,788 


1,400 


>.06S8 


.0096 




126, 195 


1,500 


.0731 


.0125 


E Cl,00O-l,500)- 1,152,000 pounds per square 
inch. 
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AppUed loads. 


In ganged length. 


Remarks, 


Total. 


Per square 


Compres- 
sion. 


Set. 


Pounds. 


Pounds. 
600 


Inch. 

.0402 


Inch. 
.0125 
.0124 


Rested under 20,000 pounds 16 hours. 

E (1,500-2,000)- 1,190,000 pounds per square 

£ (2,000-2,500)- 1,407,000 pounds per squan 
inch. 

Ultimate strength. 




GOO .0402 

t 






ioo 

GOO 




.0135 
.0136 
.0136 

.0174 
.0265 
.0380 
.0636 
.0605 

.0680 
.0686 

.0666 
.0771 
.0624 
.0062 
.1024 
.1207 

.1206 
.1206 




.04M 




600 .0406 


134,606 
143,021 
151,434 
160,847 
168,260 


1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2,200 

9,400 
2,600 

600 
. 600 

2,770 


.0623 
.0940 
.1090 
.1283 
.1411 

.0633 
.0628 

.1644 
.1632 
.1600 
.1866 
.2000 
.2190 

.1436 
.1430 




176,673 
185,066 


193,400 
201,012 
210,325 




233,000 







Two hoops near middle of length of column fractured at time of 
reaching the maximum load. 

Cthckr generally developed between the hoops, making their 
appearance at 1,500 to 1.800 poimds per square inch loads and 
increasing in number as tne test advanced. The mortar was dis- 
intcCTated in the vicinity of one of the contact points of the microme- 
ter, hence the readings auring the latter part of the test were modified 
thereby. 



Digitized by 



Google 



202 



OONCBBJTE AND MORTAB COLUMNS. 



No. 1749. 

1:4:8 Mixture. 

Reenforced with 48 hoops, each 1''.04 wide by ''.06 thick, and four 
l^Xl^ by 95^^.80 steel angle bars. Hoops spaced 2" apart, center 
to center. 




Composition, by volume: Alpha cement, 1; sand (10-mesh sieve), 
4; trap rock (J^ to f''), 8. Water, 87.4 per cent of cement, by weight. 

Age, set in air, 1 year 4 days. 

Weight of colunm, total, 682 pounds. 

Weight of concrete, 621 poimds = 144.4 pounds per cubic foot. 

Weight of cage, complete, 61 pounds. Height of colmnn, 95.80 
inches. 

Diameter of colimm, 10^^.09 inches. 

Sectional area, gross, 79.88 square inches. 

Sectional area of angle bars, 0.91 square inch. 

Gauged length, 50". 



Applied loads. 


In guaged length. 


Remarks. 










Total. 


Per square 
incb. 

Pwi,iyis. 


Compres- 
sion. 

Inch. 


Set. 




Pounda. 


Inch. 




7,988 


100 


0. 


0. 


Initial load. Loaded with 8,000 pounds before 
testing. 


11,»82 


150 


.0035 


,0010 




16,976 


200 


.0064 


.0014 




19,970 


250 


.0091 


.0016 




23,964 


300 


.0115 


.0018 




27,968 


350 


.0141 


.0022 




31,962 


400 


.0164 


.0024 




35,946 


450 


.0189 


.0026 




39,940 


600 


.0214 


.0029 




43,934 


550 


.0235 


.0030 




47,928 


600 


.0260 


.0034 


E (100-600) =1,106,000 pounds per square 
inch. 




600 


.0262 


.0034 




61,922 


650 


.0283 


.0036 


■ 


66,916 


700 


.0307 


.0037 




60,910 


750 


.0331 


.0038 




63,904 


800 


.0357 


.0041 




67,898 


860 


.0385 


.0046 




71,892 


900 


.0406 


.0049 




76,886 


950 


.0437 


.0063 




79,880 


1,000 


.0464 


.0063 


E (600-1,000) =1,081,000 pounds per square 
inch. 




600 


.0346 


.0a')3 






600 


.0346 


.0052 




87,868 


1,100 


.0518 


.0061 




95,866 


1,200 


.0681 


.0074 




103,844 


1,300 


.0654 


.0098 




111,832 


1,400 


.0736 


.0136 




119,820 


1,500 


.0838 


.0199 


% (1,000-1,500) =1,096,000 pounds per square 
i»ch. 

,1 r\r\c^\i 
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Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inch. 


Compres- «. ^ 
8lon. ^** 

1 


Pound*. 


Pound*. 
600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 


I 
Inch. Inch. 
. 0544 . 0201 


E (1,500-2,000) -2,874,000 pounds per square 




.0541 

.0939 
.1066 
.1196 
.1346 

.1480 


.0199 

.0286 ' 

.0398 

.0508 

.0636 

.0754 


127,808 
136,796 
143,784 
161,772 
180,760 



167,748 
175,736 
183,724 
191,712 
199,700 



215,000 



2,602 



.0761 
.0752 

.0872 
.0980 
.1102 
.1219 
.1297 



.1297 
.1295 



£ (2.000-2,500) -«2,33d,000 pounds per square 
inch. 



Ultimate strength. 



Fractured seventh hoop from upper end of column at time of 
reaching the maximum load. 
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OOKCBSTB AND MORTAB 0OLUMK8. 



No. 1757. 

1:2:4 Mixture. 

Reinforced with four l^'Xl' by 95*'.46 steel angle bars, which 
were retained in position by two hoops^ each 1*^.04 wide oy ^.06 
thick, one at each end of the column. 




Composition, by volume: Al pha cement, 1; sand (10-mesh sieve), 
2; trap rock H" to 1^*"), 4. Water, 52.4 per cent of cement, by 
weight. 

#;e, set in air, 11 months 24 days, 
eight of column, total, 712 poimds. 
Weight of concrete, 684 pounds = 148.4 pounds per cubic foot. 
Weight of cage, complete, 28 pounds. 
Hei^t of column, 95.45 inches. 
Diameter of column, 10.37 inches. 
Sectional area, ^oss, 84.46 square inches. 
Sectional area of angle bars, 0.91 square inch. 
Oauged length, 50^^. 



AppUed loads. 


In gauged length. 


Rema^. 










Total. 


Persquaie 
inch. 


Compree- 
8ion. 


8et. 




Pouftdi. 


Poundi, 


Inch. 


Inch. 




8,446 


100 


0. 


0. 


Initial load. Loaded with 0,000 poimda b^ 
fore testing. 


i2,fieo 


150 


.0014 


.0004 




16,802 


200 


.0030 


.0006 




21, U5 


250 


.0045 


.0008 




25,338 


300 


.0062 


.0010 




20,561 


350 


.0076 


.0011 




33,784 


400 


.0004 


.0013 




38,007 


450 


.0109 


.0016 




42,230 


500 


.0124 


.0019 




46,453 


550 


.0141 


.0022 




50,676 


GOO 


.0167 


.0024 


E (100-€00)-« 1,880,000 pounds per square inch. 




GOO 
650 


.0158 
.0174 


.0026 
.0020 




54,800 


60,122 


700 


.0188 


.0030 




63,346 


750 


.0204 


.0032 




67,668 


800 


.0220 


.0087 




71,791 


850 


.0236 


.0030 




76,014 


900 


.0251 


.0043 




80,237 


050 


.0267 


.0045 




84,460 


1,000 


.0282 


.0046 






600 
600 


.0207 
.0100 


.0048 
.0030 
.0038 


Set after resting 40 minutes. 
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Applied loadg. 


In gauged length. 


Remarks. 


Total. 


Per square 
Inch. 


Compree- 
don. 


Set. 


PoumdB. 
02,006 
l<H,a62 
100,708 
118,244 
126,000 


JPMMldf. 

1,100 
1900 

i,aoo 

140O 
1,500 

600 
600 

1,684 


Inch. 

.0310 
.0845 
.0384 
.0424 
.0471 

.0284 
.0283 


Inch. 
.0046 
.0063 
.0058 
.0060 
.0066 

.0068 


E (1U)00-1,500)«1,470,000 pounds per squaro 




:0066 1 


183,800 




Ultimate strei^h. 







Column failed 16^ from the lower end. Loads were continued imtil 
the angles buckled locally, which occurred at the place of failure of 
the concrete. 
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CONCRETE AND MORTAR COLUMNS. 



No. 1758. 

1:2:4 Mixture. 

Reenforced with 2 hoops, each 1^^.04 wide by '^.06 thick, and four 
l^Xl^ by 95^.80 steel angle bars. There were seven hoops used 
during the construction of this column, five of which were sawed 
apart prior to testing, leaving the two end ones only intact. The 
hoops were annealed before making up the reenforcing cage. When 
sawed apart after the construction of the column they gave no 
evidence of having been under initial tension in the completed 
column. 




Composition, by volume: Alpha cement, 1; sand (IQ-mesh sieve), 
2; trap rock (J" to IJ'^, 4. Water, 56.8 per cent of cement by 
weight. 

Age, set in air, 11 months 20 days. 

Weight of column, total, 702 pounds. 

Weight of concrete, 670.5 pounds = 146.4 pounds per cubic foot. 

Weight of cage, complete, 31 i pounds. 

Hei^t of column, 95.80 inches. 

Diameter of colunm, 10.36 inches. 

Sectional area, gross, 84.30 square inches. 

Sectional area ol angle bars, 0.91 square inch. 

Gauged length, 50". 



Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 

Inch. 
0. 


Pounds. 
8,430 

12,645 
16,860 
21,075 
25,290 
29,505 
33,720 
37,935 
42,150 
46,365 
50,580 
54,795 
59,010 
63,225 
67,440 
71,656 
75,870 
80,085 
84,300 
92,730 
101,160 
109,590 
118,020 
126,450 
140,000 


Pounds. 
100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

960 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,661 


Inch. 
0. 

.0018 
.0037 
.0056 
.0076 
.0096 
.0114 
.0133 
.0153 
.0173 
.0189 
.0209 
.0224 
.0245 
.0266 
.0284 
.0304 
.0323 
.0346 
.0394 
.0436 
.0483 
.0543 
.0626 


Initial load. Loaded with 7,000 pounds before 
testing. 

Ultimate strength. 


















.0037 











. . 




.0063 








.0138 







Colimm failed 30^ from lower end. 
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No. 1756. 

1 : 2 : 4 Mixture. 

Reenforced with 5 hoops, each 1'^.04 wide by ''.06 thick, and four 
1" X 1^ by 95''.65 steel angle bars. Hoops spaced about 24^ apart, 
center to center. 




Composition, by volume: Alpha cement, 1; sand (10-mesh sieve), 
2; trap rock (f^ to 1^^^), 4. Water, 52.4 per cent of cement by 
weight. 

#;e, set in air, 11 months 25 days, 
eight of column, total, 719 pounds. 
Weight of concrete, 689 pounds = 149.1 pounds per cubic foot. 
Weight of cage, complete, 30 pounds. 
Height of column, 95.65 inches. 
Diameter of column, 10.38 inches. 
Sectional area, gross, 84.62 square inches. 
Sectional area of angle bars, 0.91 square inch. 
Gauged length, 50''. 



Applied loads. 


In gauged length. 


Remarks. 










Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 
Inch. 




Pounds. 


Pounds. 


Inch. 


i 


8,462 


100 


0. 


0. 


Initialload. Loaded with 7,000 pounds before < 
testing. ; 

1 


12,603 


150 


.0015 


.0004 


16,024 


200 


.0033 


.0007 




21,166 


250 


.0049 


.0008 


i 


25,386 


300 


\0066 


.0011 




29,617 


360 


.0084 


.0014 




33,848 


400 


.0100 


.0015 




38,079 


460 


.0118 


.0019 




42,310 


600 


.0133 


.0020 




46,541 


560 


.0148 


.0022 




50,772 


600 


.0168 


.0026 


E (100-600)=1,761,000 pounds per square inch. ; 




GOO 
660 


.0160 
.0185 


.0026 
.0020 




65,003 


50,234 


700 


.0201 


.0030 




63,465 


750 


.0218 


.0033 




67,696 


800 


.0235 


.0036 




71,024 


850 


.0263 


.0040 




76,168 


000 


.0272 


.0041 




80,389 


060 


.0200 


.0043 




84,620 


1,000 


.0314 


.0047 


E (600-1 ,000) =1,600,000 pounds per square inch. 




600 
600 


.0229 
.0230 


.0047 
.0047 
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OOirOSET£ AND MORTAR COLUMH8. 

No. 1756 — Continued. 



Applied loads. 


In gauged length. 

■ 


Remarks. 


Total. 


Peraouare 


Compras- 
aion. 


Set. 


Powtds. 
03,062 
101,644 
110,006 
118,468 
126,930 


Pounds, 
1,100 
1,200 
1,300 
1400 
1,600 

600 
600 

1,600 


Inch. 
.0360 
.0394 
.0434 
.0608 
.0603 

.0386 
.0387 


Inch. 
.0050 
.0058 
.0066 
.0082 
.0121 

.0122 
.0122 


E (1.00O-l,600)=1.163,O00 pounds per square 
Ultimate strength. 




136,302 







Colunm failed 3^ from upper end. The concrete in this vicinity 
appeared, locaUy, leaner tnan the average mixture. Loads were 
continued after passing the maximum, the column continuing to 
yield in the meantime. The angle bars eventually buckled outward 
at the place of failure of the column. 
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No. 1754. 

1:2: 4 Mixture. 

Reenforced with 24 hoops, each 1^^.04 wide by ''.06 thick, spaced 
about 4^^ apart, center to center. Hoops held in position miring 
construction by means of fine wires attached to the mold. 




Composition, by volimie: Alpha cement, 1; sand (10-mesh sieve), 
2; trap rock {^^ to li''), 4. Water, 52.4 per cent of cement by 
weight. 

#;e, set in air, 11 months 23 days, 
eight of column, total, 706 poimds. 
Weight of concrete, 689 pounds = 147.9 pounds per cubic foot. 
Weight of hoops, 17 pounds. 
Hei^t of column, 96.10 inches. 
Diameter of column, 10.37 inches. 
Sectional area, gross, 84.46 square inches. 
No vertical bars used. 
Gauged lengthy SO"". 
Column derective on account of displacement of hoops. 



AppUed loads. 


In gauged length. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Pounds. 


Pounds, 


Inch. 


Inch. 


8,446 


100 


0. 


0. 


12,669 


150 


.0011 


.0003 


16,892 


200 


.t)021 


.0006 


21, 115 


250 


.0033 


.0009 


26,338 


300 


.0045 


.0011 


29,561 


350 


.0058 


.0013 


33,784 


400 


.0073 


.0019 


38,007 


450 


.0085 


.0022 


42,230 


500 


.0098 


.0027 


46,453 


550 


.0113 


.0031 


50,676 


600 


.0129 


.0038 




600 
650 


.0133 
.0147 


.0038 


54,899 


.0044 


59,122 


700 


.0161 


.0048 


63,345 


750 


.0179 


.0066 


67,568 


800 


.0196 


.0063 


71,791 


850 


.0218 


.0070 


76,014 


900 


.0238 


.0080 


80,237 


950 


.0260 


.0090 


84,460 


1,000 


.0283' 


.0100 




600 
600 


.0209 
.0209 


.0100 




.0102 




.0097 











Remarks. 



Initial load. Loaded with 6.000 pounds before 
testing. 



E (lOO-tXW) =^2,747,000 pounds pt>r square inch. 



E (600-1 ,000) =2, 174,000 pounds per square 
inch. 



Set after resting half an hour. 



17253—08 14 
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OOKOBETE AKD MOBTAB OOLITMNS. 
No. 1764 — Continued. 



AppUed loads. 


In ganged length. 


Remarks. 


Total. 


Pertdnaie 
inch. 


Comprea- 
■ion. 


Set. 


Pound*. 
02,906 
101,352 
109,798 
118,244 
126,600 


Pounds. 
1,100 
1,200 
1300 
1400 
i;500 

600 
600 

1,600 
1,700 
1800 
1,900 
2,000 

600 
600 

2,100 

2,200 

• 2,206 


Inch. 
.0338 
.0307 
.0475 
.0650 
.0668 

.0468 
.0457 

.0779 
.0915 
.1047 
.1200 
.1415 

.1014 
.1011 

.1645 
.1945 


Inch. 
.0129 
.0161 
.0206 
.0258 
.0816 

.0317 
.0317 

.0304 
.0479 
.0570 

.0671 
.0814 

.0810 
.0811 

.0973 
.1193 


E (1,000-1,600)=1,672,000 pounds per square 
inch. 

E (1,500-2,000) =s965,000 pounds per square 
inch. 

Ultimate strength. 




135,136 
143,582 
152,028 
160,474 
168,920 




177,366 
185,812 
186,000 







Column failed 30^^ from lower end. At this place one of the hoops 
was displaced during construction. It made an angle of about 80° 
with the axis of the column. 
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No. 1762. 

1:2:4 Mixture. 

Eeenforced with 48 hoops, each 1''.04 wide bj '^.06 thick, spaced 
2^ apart, center to center. Hoop held In position during construc- 
tion by means of fine wires attached to the mold. 




Composition, by volume: Alpha cement, 1; sand (10-mesh sieve), 
2 ; trap rock (J^ to 1^^), 4. Water, 52.4 per cent of cement, by weight. 
Age, set in air, 1 year. 
Weight of column, total, 728 pounds. 

Weight of concrete, 694.25 pounds = 150.3 pounds per cubic foot. 
Weight of hoops, 33.75 pounds. 
Hei^t of column, 96.20 inches. n 

Diameter of column, 10.36 inches. 
Sectional area, gross, 84.30 square inches. 
No vertical bars used. . 
Gauged length, 50^. 



Applied loads. 


In gauged length. 


* 
Remarks. 










Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 




Pounds. 


Pounds. 


inck. 


Inch. 




8,430 


100 


0. 


0. 


Initial load. Loaded with 6,000 pounds before 
testing. 


12,615 


150 


.0008 


.0002 




16,860 


200 


.0016 


.0003 




21,075 


260 


.0023 


.0004 




25,290 


300 


.0033 


.0005 




20,505 


350 


.0042 


.0006 




37,935 


400 


.0052 


.0007 




450 


.0061 


.0010 




42,150 


500 


.0074 


.0011 




46,365 


550 


.0085 


.0013 




50,580 


600 


.0097 


.0017 


E (100-600) -3,125,000 pounds per square inch. 




600 
650 


.0097 
.0108 


.0019 
.0020 




64,705 


59,010 


700 


.0110 


.0023 




63,225 


760 


.0133 


.0027 




67,440 


800 


.0144 


.0031 




71,655 


850 


.0160 


.0035 




75,870 


900 


.0171 


.0038 




80 085 


050 


.0186 


.0041 




84,300 


1,000 


.0202 


.0048 


(600-1,000) =2,703,000 pounds per square inch. 




600 
600 

1,100 


.0137 
.0137 

.0228 


.0047 
.0047 

.0056 






02,730 


101,160 


1,200 


.0265 


.0071 




100,590 


1,300 


.0294 


.0083 




118,020 


1,400 


.0331 


.0097 




126,450 


1,500 


.0379 


.0120 


E (1,000-1,600) =2,381,000 pounds per square 
inch. Snapping sound. 













212 



OONOBETE AND MOBTAB COLUMNS. 
No. 1762— Continued. 



Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per square 


Compres- 
sion. 


Set. 


Pounds. 


Pounds, 
600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2,200 
2,300 
2,400 
2,500 

600 
600 

2,600 


Inch. 

.0220 

.0426 
.0470 
.0526 
.0576 
.0640 

.0373 
.0371 

.0713 
.0781 
.0851 
.0928 
.1005 

.0589 
.0580 

.1087 


Inch. 
.0120 
.0118 

.0143 
.0163 
.0193 
.0216 
.0250 

.0250 
.0250 

.0289 
.0331 
.0363 
.0413 
.0447 

.0447 
.0447 

.0507 
.0479 
.0564 
.0624 
.0692 
.0781 

.0778 
.0775 

.0847 


E (1,500-2,000) -1,908,000 pounds per square 

E (2,000-2,500) =1,488,000 pounds per square 

Set after resting half an hour. 

E (2,500-3,000) -1,359,000 pounds per square 

Ultimate strength. 




134,880 
143,310 
151,740 
160,170 
168,600 




177,030 
185,460 
193,890 
202,320 
210,750 




219,180 


227,610 
236,040 
244,470 
252,900 


2,700 
2,800 
2,900 
3,000 

600 
600 

3,100 
3,108 


.1188 
.1288 
.1400 
.1523 

.0942 
.0936 

.1625 




261,330 
262,000 







Column failed 15" from the lower end. When the column was 
under the maximum load one hoop fractured. There was a dis- 
placed hoop in the section of the column which failed. The hoop 
was in a plane making an angle of about 75® with the axis of the 
column. 
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No. 1753. 

1:3:6 Mixture. 

Reenforced with 48 hoops, each 1^^.04 wide by ^.06 thick, spaced 
2^ apart, center to center. Hoops held in position during construc- 
tion by means of fine wires attached to the mold. 




Composition, by volume: Alpha cement, 1; sand (10-mesh sieve), 
3; trap rock (J'' to 1^^), 6. Water, Z5 per cent of cement, by weight. 
A^e, set in air, 11 months 24 days. 
Weight of column, total, 718 pounds. 

Weight of concrete, 684 pounds = 147.7 pounds per cubic foot. 
Weight of hoops, 34 pounds. 
Hei^t of column, 96.10 inches. 
Diameter of column, 10.37 inches. 
Sectional area, gross, 84.46 square inches. 
No vertical bars used. 
Gauged length, 60". 



Applied loads. 


In gauged length. 


Remarks. 










Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 




Pounds. 


Pounds. 


Inch. 


Inch. 




8,446 


100 


0. 


0. 


Initial load. Loaded with 8,000 pounds before 
testing. « 


12,660 


150 


.0010 


0. 




16,802 


200 


.0021 


.0004 




21, 116 


250 


.0034 


.0008 




25,338 


300 


.0050 


• .0011 




29,561 


360 


.0064 


.0016 




33,784 


400 


.0078 


.0019 




38,007 


450 


.0096 


.0027 




42,230 


600 


.0116 


.0033 




46,453 


550 


.0138 


.0041 




60,676 


600 


.0158 


.0051 


E (100-600) =2,336,000 pounds per square inch. . 


1 


600 
650 


.0163 
.0185 


.0056 
.0063 




1 

54,899 


59,122 


700 


.0207 


.0073 




63,345 


760 


.0233 


.0085 




67,568 


800 


.0266 


.0100 




t 71,791 


860 


.0298 


.0117 




' 76,014 


900 


.0328 


.0134 




80,237 


950 


.0368 


.0153 




84,460 


1,000 


.0419 


.0180 


E (600-1 ,000) = 1 ,626.000 pounds per square inch. 




600 
600 

1,100 


.0319 
.0318 

.0503 


.0180 
.0180 

.0232 






92,906 


101,352 


1,200 


.0603 


.0292 




109,796 


1,300 


.0703 


.0354 




118,244 


1,400 


.0824 


.0432 




126,690 

1 


1,500 


.0963 


.0525 


E (1,000-1,500) = 1,202.000 pounds per square 
Inch. 
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CONOBETE AND MOBTAB 0OLUMK8. 
No. 1753 — Continued. 



Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
Incii. 


Compres- 
sion. 


Set. 


Pounds. 


Pounds, 
600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2,200 
2,300 

600 
600 

200 
400 
600 
800 

800 
600 
400 
200 

2,400 
2,500 

600 
600 

2,750 


Inch, 
.0708 
.0706 

.1120 
.1258 
.1423 
.1586 
.1768 

.1309 
.1303 

.1963 
.2196 
.2433 

.1822 
.1816 

.1500 
.1700 
.1800 
.1896 
.1966 
.1940 
.1876 
.1786 
.1646 

.2658 
.28'/2 

.2269 
.2266 


Inch. 
.0525 
.0524 

.0626 
.0724 
.0632 
.0947 
.1070 

.1072 
.1073 

.1223 
.1390 
.1554 

.1590 
.1560 


• 
E (1,500-2,000)»962,000 pounds per square inch. 

E (2,000-2,500) -1.238,000 pounds per square 
Ultiniate strength. 




135,136 
143,582 
152,028 
160,474 
168,920 




177,366 
185,812 
194,258 




































.1561 

.1744 
.1972 

.1973 
.1976 


202,704 
211,150 




232,300 







Column failed near middle of its height. 

Two hoops fractured at time of reaching the maximum load. 
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1:3:6 Mixture. 

Reenforced with 25 hoops, each 1''.50 wide by ^.12 thick, and four 
I'^Xl'' by 95''.95 steel angle bars. Hoops spaced 4^^ apart, center 
to center. Concrete shell outside of reenforcement. 




Composition, by volume: Alpha cement, 1; sand (10-mesh sieve), 
3; trap rock (f* to l^"), 6. Water, 69.9 per cent of cement, by 
weight. 

#;e, set in air, 1 year 2 months 14 days, 
eight of column, total, 980 pounds. 
Weight of concrete, 908 pounds = 148.4 pounds per cubic foot. 
Weight of cage, complete, 72 pounds. 
Height of column, 95.95 inches. 
Diameter of column, 11.99 inches. 
Sectional area, gross, 112.91 square inches. 
Sectional area of angle bars, 0.91 square inch. 
Gauged length, 50''. 



AppUed loads. 


In gauged length. 


Remarks. 










Total. 


Per square 


Compres- 
sion. 


Set. 




Pounds, 


Poundt. 


Inch. 


Inch, 




11,291 


100 


0. 


0. 


Inftial load. Loaded with 8.000 {bounds before 
testing. 


16,987 


150 


.0041 


.0016 




22,682 


200 


.0081 


.0080 




28,228 


250 


.0118 


.0041 




88,873 


800 


.0153 


.0051 




89,519 


850 


.0192 


.0061 




46,164 


400 


.0228 


.0070 




60,810 


450 


.0264 


.0078 


/ 


66,456 


500 


.0302 


.0087 




62,101 


550 


.0340 


.0098 




67,746 


600 


.0379 


.0100 


E (lOO-^OO) -896.000 pounds per square inch. 




600 
650 


.0389 
.0426 


.0104 
.0110 




73,892 


79,037 


700 


.0467 


.0119 




84,688 


750 


.0614 


.0138 




90,828 


800 


.0559 


.0147 




96,974 


850 


.0622 


.0176 




101,619 


900 


.0678 


.0209 




107,266 


050 


.0740 


.0248 




112,910 


1,000 


.0610 


.0301 


E (600-1,000) —870,000 pounds per square inch. 




600 


.0674 
.0674 


.0301 
.0301 
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CONCBKTE AND MOBTAB COLITMNS. 



No. 1765 — Continued. 



Applied loads. 


In gauged length. 


Remarks. 




Total. .''Vr''^''Zir\ set. 




Pounds. 
124, XI 
135,492 
146,783 
158,074 
160,365 


Pounds. Inch. 
1,100 .0957 
1,200 .1126 
1,300 .1322 
1,400 [• .1529 
1,500 .1747 

600 . .1410 
eoo .1406r 

200 ' .1159 
400 . 1208 


Inch. 
.0412 
.0553 
.0716 
.0893 
.1083 

.1083 
.1083 


Snapping sounds. 

E (1,000-1,.''jOO) = 1,013,000 pounds 
inch. 

Ultimate strength. 


per square 




















GOO 
800 
1,000 
800 
600 
400 
200 

1,600 
1,700 
1,800 

600 


.1404 
.1496 
.1582 
.1530 
.1460 
.1358 
.1204 

.1954 
.2185 
.2408 






































.1090 

.1263 
.1464 
.1658 

.1660 
.1669 




180; 656 
191,947 
203,238 






600 -1QRA 




288,000 


2,551 








1 





Cracks in the exterior shell gradually increased after first appearing 
under the load of 1,500 pounds per square inch. A hoop fractured 
when the maximum stress was reached, a sudden loss in resistance 
then occurring. 
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No. 1765. 

1:3:6 Mixture. 

Reenforced with 25 hoops, each 1^^.04 wide by '^.06 thick, spaced 
4^^ apart, center to center. Hoops held in position during construc- 
tion by means of fine wires attached to the mold. 




Composition, by volume: Alpha cement, 1; sand (10-mesh sieve), 
3; cinders, 6. Water, 75 per cent of cement, by weight. 

Age, set in air, 1 year. 

Weight of column, total, 476 pounds. 

Weight of concrete, 458.25 pounds =98.3 pounds per cubic foot. 

Weight of hoops, 17.76 pounds. 

Height of column, 96.05 inches. 

Diameter of column, 10.37 inches. 

Sectional area, gross, 84.46 square inches. 

No vertical bars used. 

Gauged length, 50". 

A number of hoops were loose over the concrete at the commence- 
ment of the test. 



AppUed loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Pounds. 


Pounds. 


Inch. 


Inch. 


» 


8,446 


100 


0. 


0. 


Initial load. Loaded with 6,000 pounds before 
testing. 


12,667 


160 


.0056 


.0018 




16,892 


200 


.0121 


.0038 




21,116 


260 


.0193 


.0066 




25,338 


300 


.0273 


.0098 




29,661 


360 


.0365 


.0140 




33,784 


400 


.0473 


.0191 




88,007 


460 


.0698 


.0264 




42 230 


600 


.0748 


.0340 




46,463 


660 


.0923 


.0446 




60,676 


600 


.1133 


.0576 


E (100-600) -449,000 pounds per square inch. 




600 
650 


1187 
!l375 


.0621 
.0736 




64,890 


59,122 


700 


.1640 


.0916 




63,346 


750 


.2010 


.1164 




67,668 


800 


.2605 


.1680 


£ (600-800) -218,000 pounds per square inch. 




600 
GOO 

200 

aoo 

400 
600 
600 
500 
.400 
300 
200 
848 


.2486 
.2497 

.1806 
.2084 
.2243 
.2378 
.2498 
.2416 
.2314 
.2178 
.1997 


.1698 
.1710 


Ultimate strength. 




































.1731 


71,600 







Column failed near middle of height. 
The concrete crushed and hoop ruptured. 
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No. 1784. 

1:2:4 Mixture. 

Reenforced with four f-inch scjuare twisted steel bars. Bars were 
flush with the lower end and projected above the surface of the upper 
end of the column. A perforated plat-e was used to cap the upper 
end, the plate having clearance holes which received the projecting 
ends of the twisted steel bars. At this end the loads were thus apn 
plied to the concrete only. 



D D 




L /^!kr% .... -*. 





Composition, by volume: Alpha cement, 1; sand (10-mesh sieve), 
2 ; trap rock (f' to 1 i") , 4. Water, 52.4 per cent of cement, by weight. 

Age, set in air, 1 year 5 months 21 days. 

Weight of column, total, 1,316 pounds. 

Weight of concrete, 1,256 pounds = 150.1 pounds per cubic foot. 

Weight of steel bars, 60 pounds. 

Heignt of column, 94.08 mches. 

Sectional area, gross, 12''.38X 12^^.60 = 155.99 square inches. 

Sectional area of vertical bars, ''.75 X''.75 = ''.6625X4 = 2.25 square 
inches. 

Gauged length, SO''. 



Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
indi. 


Compres- 
sion. 


Set. 


Pounds. 
15,509 

23,399 
31,198 
38,998 
46,797 
54,507 
62,396 
70,196 
77,995 
85,945 
93,504 


Pounds. 
100 

150 
200 
250 
300 
350 
400 
460 
500 
- 560 
600 

600 

650 
700 
760 
800 
850 
900 
950 
1,000 


Inch. 
0. 

.0010 
.0023 
.0036 
.0050 
.0061 
.0073 
.0089 
.0098 
.0112 
.0123 

.0123 

.0135 
.0144 
.0156 
.0168 
.0179 
.0189 
.0199 
.0211 


Inch. 
0. 

0. 

.0004 
.0007 
.0009 
.0011 
.0014 
.0017 
.0017 
.0019 
.0021 

.0021 


Initial load. Loaded with 18.000 pounds before 
testing. 

£ (100-600) -2, 451, 000 pounds per .square inch. 
E (600-1,000) -2,697,000 pounds per square inch. 


101,394 
109,193 
116,993 
124,792 
132,592 
140,391 
148,191 
156,990 














.0032 
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AppUed loads. 


In ganged length. 


Remarks. 


TotaL 


Per square 


Compres- 
sion. 


Set. 


Pounds. 


Pounds. 
600 
600 

1,100 
1,200 
1,300 
1,400 
1,600 

600 
600 

1,600 
1700 
1^800 
1,900 
2,000 

600 
600 

2,100 
2,200 
2,300 


Inch. 
.01*7 
.0147 

.0236 
.0268 
.0279 
.0303 
.0329 

.0182 
.0182 

.0350 
.0384 
.0412 
.0446 
.0479 

.0236 
.0233 

.0643 
.0680 
.0670 


Inch. 
.0032 
.0032 


1 
1 
E (1,500-2,000—2,033,000 pomids per square Inch. 

Ultimate strength. 




171,669 
187,188 
202 787 
218,386 
233,986 








.0046 

.0046 
.0046 




240,684 
265,183 
280,782 
296,381 
311,980 








.0073 

.0072 
.0071 




327,679 
343,178 
368 777 











Column failed at the lower end, opening oblique and longitudinal 
cracks in the lower 2 feet of its height. 
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No. 1785; 

1:2:4 Mixture. 

Reenforced with eight f '^ twisted steel bars. Bars were flush with 
the lower end and projected above the surface of the upper end of 
the column. A perforated plate was used to cap the upper end, the 
plate having clearance holes which received the projecting ends of 
the twisted steel bars. At this end the loads were thus appUed to 
the concrete only. 
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Composition, by volume: Alpha cement, 1; sand (10-mesh sieve), 
2; trap rock (J" to li''), 4. Water, 52.4 per cent of cement. 

Age, set in air, 1 year 5 months 22 days. 

Weight of column, total, 1,364 pounds. 

Weight of concrete, 1,244 pounds = 151.3 pounds per cubic foot. 

Weight of steel bars, 120 pounds. 

Heignt of column, 94.15 inches. 

Sectional area, eross, 12''. 55 X 12^^. 38 = 155.37 square inches. 

Sectional area of vertical bars, ".75 X ".75 = ".5625 X 8 = 4.50 square 
inches. 

Gauged length, 50". 



Applied loads. 


In gauged length. 




Total. 


Per square 


Compres- 
sion. 


■ 
Set. 


Remarks. 


Pounds. 
16,537 

23,306 
31,074 
38,S43 
46,611 
54,380 
62,148 
69,917 
77,685 
85,454 
93,222 / 


Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
650 
600 

600 

650 
700 
750 
800 
850 
900 
950 
1,000 


Inch. 
0. 

.0008 
.0015 
.0024 
.0034 
.0044 
.0056 
.0066 
.0076 
.0086 
.0097 

.0097 

.0105 
.0115 
.0124 
.0133 
.0142 
.0151 
.0160 
.0170 


Inch. 
0. 

0. 
.0002 
.0003 
.0005 
.0007 
.0009 
.0010 
.0011 
.0012 
.0013 

.0014 


Initial load. Loaded with 16,000 pounds before 
testing. 

E (100-600) -2,976,000 pounds per square inch. 
£ (600-1,000) -3,030,000 pounds per square inch. 


100,991 
108,750 
116,528 
124 296 
132,065 
139,833 
147,602 
155,370 














.0020 
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Applied loads. 



Total. 



Pounds. 



170,907 
186,444 
201,981 
217,518 
233,055 



248,602 
264,129 
279,666 
295,203 
310,740 



326,277 
341,814 
357,351 
372,888 
388,425 



403,962 
419,499 
435,036 
450,573 
466,110 



481, 47 
497,184 
512,721 
528,258 
543,795 



Per square 
inch. 



559,332 



574,809 



Pounds. 
600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 

600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2,200 
2,300 
2,400 
2,500 

600 
600 

2,600 
2,700 
2,800 
2,900 
3,000 

600 
600 

3,100 
3,200 
3,300 
3,400 
3,500 

600 
600 

3,G00 

600 
600 

3,700 



200 
400 
600 
800 
1,000 
800 
600 
400 
200 

600 
1,000 
2,000 
3,000 
2,000 
1,000 

600 



In gauged length. 



Compres- 
sion. 



Inch. 
.0113 
.0111 

.0189 
.0207 
.0222 
.0240 
.0250 

.0131 
.0131 

.0280 
.0298 
.0316 
.0335 
.0360 

.0151 
.0151 



.0398 
.0418 
.0440 
.0462 



Set. 



Inch. 
.0020 
.0020 



Remarks. 



.0030 



.0030 
.0030 



.0043 



.0042 
.0042 



E (1,000-1,500) -3,165,000 pounds per square 
inch. 



E (1,500-2.000) -2,841,000 pounds per square 
inch. 



.0177 
.0176 

.0500 
.0522 
.0549 
.0578 
.0600 

.0208 
.0205 

.0654 
.0683 
.0717 
.0748 
.0790 

.0254 
.0265 

.0877 

.0282 
.0284 

.0972 

.0314 



.0054 E (2,000-2,500) -2,747,000 pounds per square 
I inch. 

I .0052 I 

.0052 



.0069 E (2,500-3,000) =2,033,000 pounds per square 

inch. 
.0068 
.0065 



.0086 I E (3,000-3,500) -1,445,000 pounds per square 

inch. 
.0085 ; 
.0085 , 



.0098 



.0094 
.0094 



.0107 



.0106 
.0100 



.0131 
.0224 
.0309 
.0381 
.0449 
.0398 
.0330 
.0240 
.0142 

.0314 
.0448 
.0684 
.0866 
.0735 
.0503 
.0348 



.0104 



.0104 



Ultimate strength. 



Set after 30 minutes. 
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Cracks, oblique and longitudinal, appeared under load of 3,500 
pounds per square inch, short cracks near the lower end and 1 to 3 
teet from the upper end. The appearance of the cracks at the lower 
end did not materially change thereafter. The cracks near the upper 
end were sUghtly more pronounced when the load was advanced to 
3,700 pounds per square inch. After loading with 3,700 pounds per 
square inch a series of loads were appUed of less magnitude. Upon 
completing these, higher stresses were applied. The column did not 
again display a resistance of 3,700 pounas per square inch, but failed 
at the upper end under a total load of 540,000 pounds. A section 
about 12^ average length was partially detached from the rest of the 
column by obUque cracks, overcoming the adhesive resistance with 
the sides of the twisted steel bars along this part of their length. 
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No. 1769, 

1:2:4 Mixture. 

Hennebique type of reenforcement. Rednforcement consists of 
four longitudinal, hard steel bars, f '^ diameter each, extending from 
the bottom, where they rested on a grille flush with the lower end 
of the column, to a grille i" below the upper end. The longitudinal 
bars were embraced by collars at intervals of 6" each; the collars 
were made of steel hooping i" wide. No. 20 gauge thick. The collars 
had overlapping ends, imbedded in the concrete. The grilles pro- 
vided above and below the longitudinal bars were made of hoop steel 
1" wide bv No. 18 gauge thick; each grille was composed of twelve 
pieces, 6i* long each. 



/fT 
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Composition, by volume: Alpha cement, 1; sand (10-mesh sieve), 
2; trap rock (f''), 4. Water, 52.4 per cent of .cement, by weight. 
Age, set in air, 11 months. 
Weight of column, total, 571 pounds. 

Weight of concrete, 516.5 pounds =145.5 pounds per cubic foot. 
Weight of reenforcement, complete, 54.5 pounds. 
Height of column, 97.60 inches. 

Sectional area of column, gross, 8''.03X8''.07 = 64.80 square inches. 
Sectional area of vertical bars, total, 1.77 square inches. 
Gauged length, 60". 



Applied loads. 



ToUl. 



Per square 
inch. 



In gauged length. 



Compres- 
sion. 



Set. 



Remarks. 



Pounds, 
6,480 

9,720 
12,960 
16,200 
19,440 
22,680 
26,920 
29,160 
32,400 
36,640 
38,880 



42,120 
45,360 
48,600 
61,840 
66,080 
58,320 
61,660 
64,800 



Pownds. 
100 

160 
200 
260 
300 
360 
400 
450 
600 
660 
600 

600 

660 
700 
760 
800 
860 
900 
960 
1,000 



Inch. 
0. 

.0013 
.0027 
.0039 
.0064 
.0060 
.0063 
.0097 
.0112 
.0126 
.0140 

.0140 

.0163 
.0168 
.0180 
.0193 
.0206 
.0219 
.0231 



Inch. 
0. 



.0002 
.0003 
.0004 
.0006 
.0006 
.0010 
.0011 
.0012 
.0013 

.0014 



Initial load. Loaded with 6,000 pounds before 
testing. 



E (100-600) » 1,968,000 pounds per square inch. 



E (600-1,000) -» 2,151,000 pounds per square inch. 
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OONOBETB AND MOBTAR COLUMNS. 

No. 1769— Continued. 



Applied loads. In gauged length. 




Total. 


Per square 


Compres- 
8ion. 


Set. 


Remarks. 


Pounds, 


Pounds. 1 Inch. 
600 1 .0165 
600 1 .0165 

1,100 1 .0270 
1,200 , .0293 
1,300 ' nozi 


Inch. 
0023 


i 




.0024 


71,280 

77,760 

84,240. 

90,720 

97,200 

............ 










1 400 
1,500 

600 
600 

1,600 
1,700 
1800 
1900 
2,000 

GOO 
600 

2,100 
2,200 
2,300 
2,400 
2,500 

600 
600 

2,600 
2,700 
2,800 
2,900 
3,000 

600 


.0344 
.0371 

.0193 
.0192 

.0400 
.0427 
.0463 
.0484 
.0510 

.0224 




.0034 

.0036 
.0035 


E (1,000-1,500) -2,137,000, pounds per square . 
Incb. 1 


103,680 
110 160 
116,640 
123,120 
129,600 












E (1.600-2,000) -2,066,000 pounds per square 


.0052 




. 0224 ' nn-ii^ 


136,060 
142,560 
140 040 
156,520 
162,000 


.0554 
.0589 
.0618 
.0652 
















.0689 

.0271 
.0267 

.0748 
.0776 
.0820 
.0864 
.0907 

oaoR 


.0076 

.0073 
.0073 


E (2,000-2,600) -1,613,000 pounds per square 
Inch. 

E (2,500-9,000)— 1,351,000 pounds per square 
Inch . Crack at comer of column. 

Ultimate strength. j 

1 




168,480 
174,960 
181 440 
187,920 
194,400 








.oioo 

.0105 
.0105 




600 .0324 

3,100 .0985 
3,200 .1027 


200,880 
207,360 
217,000 




3,349 











Column failed at the upper end. Opened oblique and longitudinal 
cracks in the concrete. The concrete above the upper grille crushed, 
and the strips composing the grille were indented oy the longitudinal 
bars. 
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No. 1770. 

1:2:4 Mixture. 

Hennebique type of reenforcement. Reenforcement consisted of 
four longitudinal, hard steel bars, i^ diameter each, resting upon a 
grille at the lower end of the column and flush therewith, while another 
grille at the top rested upon the longitudinal bars. There was about 
i'^ thickness of concrete above the upper grille. The. grilles were 
composed of hoop steel, and hoop steel collars embraced the longi- 
tudinal bars, the same as in column No. 1769. 




<9.oz^ 



Composition, by volume: Alpha cement, 1; sand (10-mesh sieve), 
2; trap rock (f^), 4. Water, 46.8 per cent of cement, by weight. 
Age, set in air, 11 months. 
Weight of column, total, 565 pounds. 

Weight of concrete, 510.5 pounds = 145 pounds per cubic foot. 
Weight of reenforcement, complete, 54.5 pounds. 
Height of column, 97.55 inches. 

Sectional area of column, gross, 8''.02 X 8^^.03 = 64.4 square inches. 
Sectional area of vertical bars, total, 1.77 square inches. 
Gauged length, 50''. 



Applied loads. 


In gauged length. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Sot. 


Pounds. 
6,440 

9,660 
12,880 
16,100 
19,320 
22,540 
25,7(iO 
28.980 
32,200 
35,420 
38,040 


Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

COO 

650 
700 
750 
800 
850 
900 
950 
1,000 


Inch. 

a 

.0014 
.0029 
.0045 
.0059 
.0074 
.0090 
.0105 
.0122 
. 0130 
. OirjO 

.0152 

.0105 
.0179 
.-0193 
.0208 
.0220 
.0234 
.0248 
».0262 


Inch. 

a 

.0002 
.0006 
.0005 
.0008 
.0009 
.0011 
.0013 
.0015 
.0017 
.0018 

.0018 


41,860 
45,080 
48,300 
51,520 
54,740 
57,960 
61,180 
64,400 


















.0027 



17253—08- 



-15 



Remarks. 



Initial load. Loaded with 6,000 pounds before 
testing. 



E (100-<KX)) =- 1,894,000 pounds per square inch. 



E (600-1,000) « 1,042,000 pounds per square inch. 
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Applied loads. 


In gauged length. 


Remarks. 


TofUL 


Per square 


Compres- 
.sion. 


Set. 


Poumda, 


Poumda, 
600 
600 

1,100 
1200 
1,300 
1400 
1,500 

600 
600 

1,600 
1,700 
1,800 
1,000 
2,000 

600 
600 

2,100 
2,200 
2,300 
2; 400 
2,500 

600 

600 

2,600 
2,700 
2,800 
2,000 


IndL 
.0178 
.0177 

.0288 
.0312 
.0330 
.0366 
.0306 

.0007 
.0207 

.0430 
.0460 
.0401 
. 0623 
.0686 

.0243 
.0241 

.0606 
.0640 
.0680 
.0724 
.0760 

.0206 
.0206 

..0642 
.0683 
.0021 
.0060 


Inch, 
.0027 
.0027 


E (1,000-1,600)- 1,964,000 pounds per square 

£ (l,60O-2,000)-l,736,000 pounds per square 
inch. 

B (2,000-2,500)-1,381,000 pounds per square 
inch. 

Crack developed at comer of column. 
Ultimate strength. 




70,840 
77 280 
83,720 
90,160 
06,600 








.0037 

.0087 
.0037 




103,040 
100,480 
115,090 
122,360 
128,800 








.0061 

.0061 
.0062 




135,240 
141,680 
148,120 
154,560 
161,000 








.0063 

.0063 
.0063 




167,440 
173,880 
180,320 
185,760 











Column failed at the upper end, opening oblique and longitudinal 
cracks in the concrete. The concrete at the upper end of the column, 
above the grille, crushed locally, and the strips composing the grille 
were indented by the longitudinal bars. 
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No. 1771. 

1:2:4 Mixture. 

Hennebique type of reenforcement. Reenforcement consisted of 
four longitudinal, medium steel bars, i'^ diameter each, and hoop steel 
grilles, above and below the longitudinal bars, and collars as in column 
No. 1769. 







Soz^ ^ 



Composition, by volume: Alpha cement, 1; sand (10-mesh sieve), 
2; trap rock (J'^), 4. Water, 58.4 per cent of cement, by weight. 
Age, set in air, 11 months. 
Weight of column, total, 564 pounds. 

Weight of concrete, 509.5 pounds = 144.7 pounds per cubic foot. 
Weight of reenforcement, complete, 54.5 pounds. 
Height of column, 97.55 inches. 

Sectional area of column, gross, 8''.02x8'^.03 = 64.4 square inches. 
Sectional area of vertical bars, total, 1.77 square inches. 
Gauged length, 50". 



Applied loads. 



Total. 



Per square 
inch. 



In gauged length. 



Compres- 
sion. 



Set. 



Remarks. 



6,440 

9,660 
12,880 
16,100 
19,320 
22,540 
25,760 
28,980 
32,200 
35,420 
38,640 



41,860 
45,060 
48,300 
51,520 
54,740 
57,960 
61,180 
64,400 



70,840 
77,280 
83,720 
90,160 
96,600 



P0ttfK2«. 

100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

600 

650 
700 
750 
800 
850 
900 
950 
1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 



IncK 
0. 

.0015 
.0032 
.0049 
.0066 
.0086 
.0102 
.0119 
.0137 
.0154 
.0160 

.0170 

.0187 
.0201 
.0218 
.0232 
.0240 
.0264 
.0278 
.0294 

.0200 
.0200 

.C319 
.03« 
.0379 
.0410 
.0442 



Inch, 
0. 

.0003 
.0006 
.0009 
.0011 
.0013 
.0012 
.0014 
.0018 
.0019 
.0020 

.0021 



Initial load. Loaded with 5,000 pounds before 
testing. 



E (10O-600)=l,678,000 pounds per square inch. 



.0031 



.0031 
.0031 



.0046 



E (600-1,000) =1,754,000 pounds per square inch. 



E (1.00O-l,500)=l,«80,000 pounds per square 
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No. 1771 — Continued. 



Applied loads. 




Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Pounds. 


Pounds. 
600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2,200 
2,300 
2,400 

600 
600 

2,438 


Inch. 
.0233 
.0233 

.0480 
.0618 
.0667 
.0607 
.0680 

.0344 
.0343 

.0774 
.0868 
.0994 
.1180 

.0734 
.0734 


Inch. 
.0044 
.0044 


E (l,50O-2,000)=l,736,000 pounds per square 

Cracks in sight 2} feet from lower end. 
Ultimate strength. 




103,040 
109,480 
115,920 
122,360 
128,800 








.0140 

.0140 
.0140 




135,240 
141,680 
148,120 
154,560 






.0576 

.0645 
.0545 




157,000 







Column failed at upper end. Opened oblique and longitudinal 
cracks in the concrete. The concrete above the upper grille, about f 
in thickness, crushed locally, and the strips composing the grille were 
indented by the longitudinal bars. 
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No. 1772. 

1:2:4 Mixture. 

Hennebique type of reenforcement. Reenforced with four longi- 
tudinal, medium steel bars, J'^ diameter each; hoop steel-grilles and 
collars as in column No. 1769. 




doz^ 



Composition, by volume: Alpha cement, 1; sand (10-mesh sieve), 
2; trap rock (}")> 4. Water, 35.1 per cent of cement. 
Age, set in air, 11 months. 
Weight of column, total, 570 pounds. 

Weight of concrete, 515.5 pounds = 146.4 pounds per cubic foot. 
Weight of reenforcement, complete, 54.5 pounds. 
Height of column, 97.50 inches. 

Sectional area of column, gross, 8".02x8".03 = 64.4 square inches. 
Sectional area of vertical bars, totfil, 1.77 square inches. 
Gauged length, 50^". 



Applied loads. 


In gauged length. 


Remarks. 










Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 




Pownds. 


Pounds. 


Inch. 


Inch. 




6,440 


100 


0. 


0. 


Initial load. Loaded with 5,000 pounds before 
testing. 


9,660 


150 


.0014 


.0003 




12,880 


200 


.0028 


.0004 




16,100 


250 


.0041 


.0005 




19,320 


300 


.0056 


.0006 




22,540 


350 


.0071 


.0007 




25,760 


400 


.0089 


.0009 




28,980 


450 


.0104 


.0010 




32,200 


500 


.0120 


.0011 




35,420 


550 


.0135 


.0014 




38,640 


600 


.0150 


.0015 


E (100-600) = 1,852,000 pounds per square inch. 




600 
650 


.0150 
.0166 


.0016 




41,860 


45,080 


700 


.0180 






48,300 


750 


.0194 






51,520 


800 


.0208 






54,740 


850 


.0223 






57,960 


900 


.0235 






61,180 


950 


.0249 






64,400 


1,000 


.0263 


.0027 


E (600-1,000) = 1,980,000 pounds per square inch. 




600 
600 

1,100 


.0179 
.0177 

.0289 


.0025 
.0025 






70,840 


77,280 
83,720 


1,200 
1,300 


.0315 
.0340 








90,160 


1,400 


.0368 






96,600 


1,500 


.0397 


.0039 


E (1.000-1,500) =2,049,000 pounds per square 
inch. 

— — — — 1 r^r-^r^l 
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AppUed loads. 


In gauged length 


Remarks. 


Total. 


Per square 
Inch. 


Compres- 
sion. 


Set. 


PottlMfo. 


Potmds, 

eoo 

0OO 


Inch. 
.0210 
.0209 


Inch, 
.0030 
.0080 


Rested under this load 17 houra. 

£ (1/00-2,000) -2,049,000 pounds per square 
inch. 

E (2.000-2,500)-1,866,000 pounds per square 

Crack in sight. 
Ultimate strength. 




20,000 


100 

1,600 
1,700 
1800 
1,900 
2,000 

600 
600 

2,100 
2,200 
2,300 
2,400 
2,500 

600 
600 

2,600 
2,600 




.0039 


103,040 
100,480 
115,920 
122,360 
128,800 


.0422 
.0453 
.0481 
.0517 
.0551 

.0255 
.0254 

.0605 
.0635 
.0684 
.0730 
.0798 

.0875 
.0874 

f .1000 
t .1048 








.667i 

.0071 
.0071 




135,240 
141,680 
148,120 
154,560 
161,000 








.0184 

.0184 
.0184 




167,440 
167,440 

« 


.0405 







Failed on second application of load of 2,600 pounds per square 
inch. Concrete openecf oblique and longitudinal cracks at lower end 
of column. 



Digitized by 



Google 



CONCRETE AND HOBTAK COLUMNS. 



281 



No. 1786. 

1:2:4 Mixture. 

Hennebique type of reenforcement. Reenforcement consists of 
four IJ* diameter medium steel bars, 52 collars (20 gau^e, Y wide) 
embracing bars, and end grilles of flat steel strips 1 J^ wide by ^.046 
thick. 



-% 



^ 


^^^=r^ 






I- 


w 




^ 



itit 






-/JS^JJ 



Composition, by volume: Alpha cement, 1; sand (10-mesh sieve), 
2 ; trap rock ( f '^ to 1 i^) , 4. Water, 43.7 per cent of cement, by weight. 
Age, set in air, 1 year 3 months 16 days. 
Weight of column, total, 1,420 poimds. 

Weight of concrete, 1,298 pounds = 152.2 pounds per cubic foot. 
Weight of cage, complete, 122 pounds. 
Height of column, 98 inches. 

Sectional area, gross, 12''.55xl2''.33 = 154.74 square inches. 
Sectional area of vertical bars, total, 3.98 square inches. 
Gauged length, 50*. 



AppUed loads. 


In gauged length. 


Remarks. 


Total. 


Per square 


Compres- 
sion. 


Set. 


Pounds. 
15,474 

23,211 
30,948 
38,685 
46,422 
64,159 
61,896 
69,633 
77,370 
85,107 
92,844 


PovLnda. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

600 

660 
700 
760 
800 
850 
900 
950 
1,000 


Inch. 
0. 

.0009 
.0020 
.0080 
.0041 
.0053 
.0063 
.0076 
.0085 
.0095 
.0105 

.0105 

.0117 
.0124 
.0134 
.0140 
.0150 
.0160 
.0169 
.0178 


r- 

0. 

.0002 
.0004 
.0006 
.0007 
.0009 
.0010 
.0011 
.0012 
.0012 

.0012 


Initial load. Loaded with 8,000 pounds before 
testing. 

E (10(>-600)>-2,688,000pounds per square inch. 
E (600-l,000)-2,985,000poundspersquareinch. 


100,581 
106,318 
116,055 
123,792 
131,529 
139,266 
147,003 
164,740 














.0018 
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No. 1786— Continued. 



Applied loads. 



Total. 



Pounds. 



170,214 
185,688 
201,162 
21G,636 
232,110 



Per square 



ersqc 
inch 



Poufkis. 

eoo 
eoo 

1,100 
1,200 
.1,300 
1,400 
1,500 



600 
000 



247,584 
263,058 
278,532 
294,006 
309,480 



324,054 
340,428 
355,902 
371,376 



402,324 
417,798 
433,272 
448,746 
464,220 



479,694 
491,000 I 



600 

1,500 

600 

1,600 
1,700 
1,800 
1,900 
2.000 



600 
600 

2,100 
2,200 
2,300 
2,400 
2,500 



600 
600 

2,600 
2,700 
2,800 
2,900 
3,000 



600 
600 

200 
400 
600 
800 
1,000 
800 
600 
400 
200 

3,100 
3,173 



In gauged length. 



Compres- 
sion. 



Inch, 
.0120 
.0120 

.0194 
.0213 
.0228 
.0247 
.0268 



.0134 
.0135 



.0114 
.0250 
.0120 

.0267 
.0284 
.0300 
.0323 
.0345 



.0137 
.0135 



.0388 
.0410 
.0442 
.0471 



.0179 
.0178 



.0527 
.0558 



.0651 
.0723 



.0328 

.0222 
.0279 
.0325 
.0368 
.0407 
.0376 
.0339 
.0390 
.0230 

.0875 



Set. 



Inch. 
.0018 
.0017 



Remarks. 



.C024 



.0023 
.0023 



.0004 
.0004 



E (1,000-1,500) =-2,970,000 pounds per square 
inch. 



No set after remaining under initial load 18 
hours. Tomi)erature lower. 



.0017 £ (1,500-2,000) » 2,976,000 pounds per square 
inch. 



.0017 
.0012 



.0047 



.0045 
.0044 



E (2,000-2,500) «» 2,604,000 pounds per square 
inch. 



.0206 E (2,500-3,000) =2,688,000 pounds per square 
incn. 



.0201 
.0201 



.0198 
.0324 



Ultimate strength. 



Column failed at the upper end. Opened oblique and longitudinal 
cracks, the reenforcing bars spreading at their ends. At the upper 
end there was a layer of concrete 1^^ deep above the grille, the latter 

* at the fower end of the 



resting directly upon the ends of the 1 J'^ bars; 
column the grille was flush with the end of tb 



le column. 
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No. 1787. 

1:2:4 Mixture. 

Heimebique type of reenforcement. Reenforcement consists of 
four IJ'^ diameter medium steel bars, 52 collars (20 gauge, J* wide) 
embracing bars, and end grilles of flat steel strips li wide by * ^^^ 
thick. 



.046 




/z^e? 



Composition, by volume: Alpha cement, 1; sand (10-mesh sieve), 
2 ; trap rock ( J'^ to 1 J^) , 4. Water, 48. 1 per cent of cement, by weight. 
Age, set in air, 1 year 3 months 14 days. 
Weight of column, total, 1,424 pounds. 

Weight of concrete, 1,302 pounds = 152.5 pounds per cubic foot. 
Weight of cage, complete, 122 pounds. 
Height of column, 98.18 inches. 

Sectional area, gross, 12^^.37 Xl2''.50 = 154.63 square inches. 
Sectional area of vertical bars, total, 3.98 square inches. 
Gauged length, SO''. 



Applied loads. 


In gauged length. 


Remarks. 










Total. 


Per square 
Inch. 


Compres- 
sion. 


Set. 




Pwvnd%, 


Powndi. 


Inch. 


Inch. 




15,463 


100 


0. 


0. 


Initial load. Loaded with 12, 000 pounds before 
testing. 


23,195 


150 


.0009 


a 




30,926 


200 


.0021 


.0004 




38,658 


250 


.0034 


.0007 




46,389 


300 


.0044 


.0008 




54,121 


350 


0057 


.0010 




61,852 


400 


.0068 


.0012 




69,584 


450 


.0060 


.0014 




77,315 


500 


.0091 


.0015 




85,047 


550 


.0101 


.0017 




92,778 


600 


.0114 


.0018 


E (100-600) -2,604,000 pounds per square inch. 




600 


.0114 


.0018 


. 


100,510 


650 


.0123 






106, 241 


700 


.0133 






115,973 


750 


.0142 







123, 704 


800 


.0152 






131,436 


850 


.0162 






. 139,167 


900 


.0171 




/ 


146,899 


950 


.0181 






154,630 


1,000 


.0190 


.0024 


E (600-1,000) -2,857,000 pounds per square inch. 
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AppUed loads. 


In gauged length. 


Remarks. 


TotaL 


Per square 


Compres- 
sion. 


Set. 


Pounds. 


Pounds. 
600 
600 

1,100 
1,200 
1,300 
1 400 
1,600 

600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2,200 
2,300 
2,400 
2,600 

600 
600 

2,600 
2,700 
2,800 
2,900 
3,000 

600 
600 

3,091 


Inch. 
.0132 
.0131 

.0210 
.0228 
.0248 
.0262 
.0288 

.0162 
.0162 

.0312 
.0329 
.0348 
.0370 
.0396 

.0180 
.0180 

.0432 
.0464 
.0480 
.0610 
.0642 

.0234 
.0234 

.0610 
.0669 
.0730 
.0628 
.0936 

.0523 
.0620 


Inch. 
.0024 
.0024 


E (1.000-1,500) -2,874,000 pounds per square 

E (1,600-2,000) -2,677,000 pounds per square 

E (2.0n>-2,600) -2,451,000 pounds per square 

E (2^500-3,000) -2,841,000 pounds per square 
Ultimate strength. 




170,093 
186,666 
201,019 
216,482 
231,946 








.0036 

.0034 
.0032 




247,406 
262, 8n 
278,334 
293,797 
309,260 








.0046 

.0045 

.0045 




324,723 
3«,186 
366,649 
311,112 
386,576 








.0090 

.0090 
.0090 




402,038 
417,601 
432,964 
448,427 
463,890 








.0305 

.0395 
.0394 




478,000 


1 



Column failed at the upper end. Opened oblique and longitudinal 
cracks, eventually buckling the IJ* bars. There was a layer of con- 
crete li" deep above the gnlle at the upper end of the column. Dur- 
ing the progress of rupture a pyramidal-shaped piece, having its base 
at the upper end surface of the column, forced off sides of the column 
in the vicinity of the buckled parts of the longitudinal bars. 
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No. 1776. 

1 : 2 Mortar. 

Hennebique type of reinforcement. Reinforced by means of a 
steel wire helix. J* diameter of wire, 2* pitch; interior diameter of 
heUx, 6^.35. Also 4 longitudinal steel bars ^.62 diameter each. 
Hoop steel grilles above and below helix and bars; lower grille flush 
with lower end of column; about f '^ depth of concrete above the upper 
grille. 




Composition, by volume: Alpha cement^ 1; sand (10-mesh sieve), 
2. Water, 46.8 per cent of cement, by weight. 

A^e, set in air, 9 months 20 days. 

Weight of column, total, 462 pounds. 

Weight of concrete, 407 pounds = 127.2 pounds per cubic foot. 

Weight of reenforcementj complete, 55 pounds. 

Height of column, 95.50 inches. 

Diameter of column, 8''.74 inches. 

Sectional area of column, gross, 59.99 square inches. 

Sectional area of vertical bars, total, 1.21 square inches. 

Gauged length, 50''. 

There were a number of minute, transverse cracks in surface of 
column, thought to be shrinkage cracks, at commencement of the test. 



AppUed loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Poumds. 
5,999 

8,999 
n,998 
14,998 
17,997 
20,997 
23,996 
26,996 
29,995 
32,995 
35,994 


Pounds. 
100 

150 
200 
250 
300 
350 
40O 
450 
500 
550 
600 

600 

650 
700 
750 
800' 
850 
900 
050 
1,000 

600 
600 

1,100 
1,200 
1,300 
140O 
1,500 


Inch. 
0. 

.0030 
.0063 
.0095 
.0127 
.0163 
.0194 
.0225 
.0255 
.0279 
.0303 

.0305 

.0325 
.0345 
.0363 
.0380 
.0399 
.0415 
.0433 
.0449 

.0342 
.0837 

.0473 
.0600 
.0626 
.0664 
.0580 


Inch. 
0. 

.0011 
.0018 
.0028 
.0032 
.0039 
.0043 
.0048 
.0060 
.0064 
.0055 

.0056 


Initial load. Loaded with 7,000 pounds before 
testing. 

E (100-600)— 1,006/X)0 pounds per square inch. 

E (e00-l,000)-l,504,000pounds per square Inoh. 
E (l,000-l,500)-2,368,000 pounds per square 


38,994 
41,993 
44,993 
47,992 
60,992 
63,991 
56,991 
59,990 














.0068 

.0069 
.0065 




65,989 
71968 
77,987 
83 966 
89,986 








.0093 
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No. 1776— Continued, 



AppUed loads. 


In ganged length. 


Remarks. 


Total. 


Persauarc 
Inch. 


Compres- 
sion. 


Set. 


Pounds. 


Pounds, 
600 
600 


Inch. 
.0367 
.0365 


Inch. 
.0091 
.0091 


Colimin rested under this load 21 hours. 

E (1,500-2,000^-5,435,000 pounds per square 

Opened longitudinal crack at upper end of col- 
umn. 

\ 
Ultimate strength. 




20,000 


100 
600 

1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2,200 
2,300 
2,400 
2,500 

600 
600 

600 
1,000 
1,600 
2,000 
1,500 
1,000 

500 

2,600 

2,700 
2,800 

600 
600 

500 
1,000 
1,500 
2,000 
2,500 
2000 
1,600 
1,000 

500 

2,867 




.0097 
.0008 




.0368 

.0610 
.0636 
.0664 
.0688 
.0723 

.0425 

.(mi 

.0756 
.0780 
.0807 
.0839 
.0873 

.0506 
.0504 

.0478 
.0603 
.0693 
.0784 
.0706 
.0612 
.0498 

.0933 

.0949 
.0968 

.0545 
.0544 

.a'>22 
.0627 
.0722 
.0810 
.0897 
.0820 
.0739 
.0647 
.0541 


95,984 
101,983 
107,962 
113,981 
119,890 








.0190 

.0187 
.0184 




126,979 
131,978 
137,977 
143,976 
149,975 








.0328 

.0328 
.0328 




























.0330 


155,974 

161,973 
167,972 




.0406 

.0405 
.0406 




































.0409 


172,000 





Column failed at the upper end. Cracks developed in the outer 
shell, the shell flaking oflt from the core. For a brief interval the 
mortar within the hefix sustained the maximum stress reached, fol- 
lowed by the development of oblique cracks in the mortar and 
reduction of strength. 

Attention is invited to the apparently abnormal behavior of this 
colxunn, as shown by the computed moduli of elasticity. Unusual 
rigidity prevailed above the load of 2,000 pounds per square inch. 
Below this stress the rate of change in the value is also unusual. 
This erratic behavior is attributed to local causes affecting the outer 
sleeve of concrete. 

Referred to the sectional area within the helix, 6^^.35 diameter, the 
maximum stress reached was 5,431 pounds per square inch. • 
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No. 1777. 

1:2:2 Mixture. 

Hennebique tjrpe of reenforcement. Reenforced by means of a 
steel wire helix, .30 diameter of wire, IJ^ pitch; interior diameter 
of helix, 8^.55. Also by 4 longitudinal steel bars, ''.62 diameter each. 
Hoop-steel grilles usea above and below helix and bars. Lower 
grille flush with lower end of column; about l" depth of concrete 
above upper grille. 




Composition, by volume: Alpha cement, 1: sand (10-mesh sieve), 
2; trap rock (J"), 2. Water, 46.8 per cent or cement, by weight. 
Age, set in air, 10 months. ^ 

Weight of column, total, 809 pounds. 

Weight of concrete, 729 pounds = 143.5 pounds per cubic foot. 
Weight of reenforcement, complete, 80 pounds. 
Height of column, 90.85 inches. 
Diameter of column, 11.27 inches. 
Sectional area of column, gross, 99.76 square inches. 
Sectional area of vertical bars, total, 1.21 square inches. 
Gauged length, 50". 



Applied loads. 


In gauged length. 


Remarks. 










Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 




Pounds. 


Pounds. 


Inch. 


Inch. 




9,976 


100 


0. 


0. 


Initial load. Loaded with 7,000 pounds before 
testing. 


14,964 


150 


.0006 


0. 


1 


19,953 


200 


.0012 


0. 


1 


24,940 


250 


.0019 


.0001 




29,928 


300 


.0027 


.0002 




34,016 


350 


.0033 


.0002 




39,904 


400 


.0039 


.0003 




44,892 


450 


.0047 


.0004 




49,880 


500 


.0053 


.0005 




54,868 


550 


.0062 


.0006 




69,856 


600 


.0060 


.0007 


E (100-000) - 4,032,000 pounds per square Inch. 




600 


.0069 


.0007 




64,844 


650 


.0076 






69,832 
74,820 


700 
750 


.0084 
.0093 








79,808 


800 


.0098 






84,796 


850* 


.0107 






89,784 


900 


.0114 






94,772 


950 


.0121 






99,760 


1,000 


.0130 


.66i4" 


E (600-1,000) -3,704,000 pounds per square Inch. 
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No. 1777 — Continued. 



Appllea loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Pownds. 


Pounds. 
600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 

600 
600 

1,600 
1,700 

1,900 
2,000 

600 
600 

2,100 
2,200 
2,300 
2,400 
2,500 

600 
600 

2,600 
2,700 
2,800 
2,900 
3,000 

600 
600 

4,360 


Inch. 
.0079 
.0079 

.0148 
.0163 
.0180 
.0197 
.0213 

.0094 
.0094 

.0233 
.0253 
.0274 
.0304 
.0330 

.0133 
.0130 

.0320 
.0334 
.0347 
.0363 
.0387 

.0134 
.0130 

.0403 
.0417 
.0427 
.0440 
.0450 

.0143 
.0143 ' 


Inch. 
.0014 
.0014 


E (1,000-1,500) -3,621,000 pounds per squaro 

£(1,50(V-2,000) -2,717,000 pounds per square 
Inch. Cracks near upper end. 

£r2,000-2,500) -5,206^000 pounds per square 

Er2,500-3,000)-5,206»000 pounds per square 
Ultimate strength. 




100,736 
119,712 
129,688 
139,664 
149,640 








.0026 

.0024 
.0024 




169,616 
169,692 
179,568 
189,544 
199,520 








.0051 

.0061 
.0050 




209,496 
219,472 
229,448 
239,424 
249,400 








.0060 

.0050 
.0058 




259,376 
269,352 
279,328 
289,304 
299,280 








.0075 

.0074 
.0071 




435,000 







Column failed at the upper end. The outer shell of concrete 
flaked off along the upper tmrd of the column. The concrete within 
the helix developed obuque cracks in the vicinity of the upper end of 
the column. The outer shell of concrete was detached from the por- 
tion within the heHx prior to reaching the maximum load. 

Referred to the sectional area within the helix, 8*. 55 diameter, the 
maximum stress reached was 7,577 pounds per square inch. 
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No, 1778. 

1:2:2 Mixture. 

Hennebique type of reenforcement. Reenforced by means of 
steel wire helix, -jV diameter of wire, V pitch; interior diameter of 
heUx, 10''.35. Also by 6 hard steel longitudinal bars, ''.62 diameter 
each. Hoop steel erilles above and below helix and bars. Lower 
grille flush with end of column; about i^ depth of concrete above 
upper grille. 




Composition, by volume: Alpha cement, 1; sand (10-mesh sieve), 2; 
trap rock (J''), 2. Water, 43.7 per cent of cement, by weight. 
Age, set in air, 10 months 14 days. 
Weight of column, total, 970 pounds. 

Weight of concrete, 844 pounds «= 145.5 pounds per cubic foot. 
Weight of reenforcement, complete, 126 pounds. 
Height of column, 93.70 inches. 
Diameter of column, 11.94 inches. 
Sectional area of column, gross, 111.97 square inches. 
Sectional area of Vertical bars, total, 1.81 square inches. 
Gaueed length, 50". 
Shell of concrete, outside of the helix, porous in places. 



Applied loads. 


In gauged length. 


Remarks. 


TotaL 


Per square 


Compres- 
sion. 


Set. 


Pounds. 
11,197 

16,796 
22,394 
27,993 
33,fi91 
39,190 
44,788 
60,387 
55,985 
61,684 
67,182 


Pounds. 
100 

160 
200 
250 
300 
350 
400 
460 
600 
550 
600 

600 

650 
700 
760 
800 
850 
900 
950 
1,000 


Inch. 
0. 

.0005 
.0010 
.0015 
.0021 
.0028 
.0034 
.0043 
.0049 
.0057 
.0064 

.0064 

.0071 
.0078 
.0088 
.0094 
.0102 
.0109 
.0118 
.0125 


Inch. 
0. 

0. 

0. 

0. 

0. 

0. 

0. 

.0001 
.0002 
.0003 
.0004 

.0004 


Initial load. Loaded with 8,000 pounds before 
testing. 

E (100-600) -4.167.000 pounds per square inoh. 
E (600-1.000) -3.571,000 pounds persquare inch. 


72,781 
78,379 
83,978 
89,576 
95,175 
100,773 
106,372 
111,970 














.0009 
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CONCRETE AND MOBTAB COLUMNS. 

No. 1778— Continued. 



Applied loads. 



Total. 



Per square 
incn. 



In gauged length. 



Compres- 
sion. 



Sets. 



Remarks. 



Pounds. 



123,167 
134,364 
145,561 
156,758 
167,955 



179,152 
190,349 
201,546 
212,743 
223,940 



Pounds, 
600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 



600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 



235,137 
246,334 
2o7,531 
2t)8,728 
279,925 



291,122 
302,319 
313,516 
324,713 
335,910 



347,107 I 

358,304 

369,501 

380,698 

391,895 



850,000 



600 



600 

2,100 
2,200 
2,300 
2,400 
2,500 



600 
600 

2,600 
2,700 
2,800 
2,900 
3,000 



600 
600 

3,100 
3,200 
3,300 
3,400 
3,500 



600 
600 

5,805 



Inch. 
.0072 
.0072 

.0140 
.0156 
.0172 
.0180 
.0204 



.0081 
.0081 



Inch. 
.0009 
.0008 



.0017 



.0017 
.0017 



.0223 



.0253 
.0270 



.0094 



.0088 

.0305 
.0320 
.0340 
.0355 
.0373 



.0575 
.0590, 



.0172 
.0171 



.0081 



.0088 
.0088 



E (1,000-1,500) -3,521,000 pounds per square 
inch. 



.0026 E (1,500-2,000)-: 3,289,000 pounds per square 
I inch. 



.0026 
.0018 
.0018 



Set after resting 1 hour. 
Snapping sound. 



0108 
0108 


.0035 
'.0035 


0397 




0426 




0444 




0470 




0490 


,0062 


0144 
0142 


.0060 
.0060 


0524 




0540 






.0038 E (2.00O-2.5OO) —3.472,000 pounds per square 

' inch. 



li (2,500-3,000)— 2,688,000 pounds per square 
inch. 



Cracks near upper end of column. 



E (3,000-3,500) -3,086, 000 pounds per square 
inch. 



Ultimate strength. 



Column failed at the upper end. 

Diameter of concrete inside the heUx, at iipper end of column, 
10''.35 = 84.13 square inches sectional area. Load per sauare inch 
at time of maximum stress, referred to area within helix, 7,726 
pounds. 
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CONCRETE AND MOBTAB COLUMNS. 

Deduced Results on Reenforced Columns. 

The following tables are deduced from the details of the tests, and 
show approximately the loads sustained by the concrete and hj the 
steel reenforcing bars for columns of different mixtures, with dirferent 
amounts of reenforcing metal and under different loads, the origin 
of the table being taken under the initial load of 100 pounds per square 
inch on the gross sectional area of each column. 

The figures in the first five columns of each table are taken from 
the details of the tests. The loads in pounds per square inch of the 
second column refer to the gross sectional area of the concrete and 
steel taken together. 

The stresses on the bars shown in the sixth and seventh columns 
of the tables are computed from the resiUence on 'the gauged lengths, 
using a modulus of elasticity of 30,000,000 pounds per square inch 
for tne steel. For example, the stress per square inch on the bars 
at 200 pounds per square inch on the gross sectional area of column 
No. 1613 is found to be (30,000,000 X ^".0009) -^ 50 = 540 pounds, which, 
multiplied by the sectional area of the bars, 2.31, gives the total load 
on them 1,247 pounds. 

The figures in the eighth column, as indicated by the heading, are 
the differences between total loads on the column and those on the 
bars. 

The several successive increments of load on the concrete appear 
in the next column. 

In the tenth and eleventh columns are shown the relative loads on 
the concrete and bars expressed in percentages, and have the same 
relations as those which exist between the figures in the eighth and 
seventh columns. 

The stresses per square inch on the concrete of the twelfth column 
are the quotients obtained from the figures of the e^hth column 
divided by the net sectional area of the concrete. The ratios of 
stresses per square inch of the bars to the concrete are shown in the 
last column of each table. 

These tables are reprinted from results in reports of 1904 and 1905, 
errors having been discovered in the original tables, which these are 
intended to take the place of. 
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1:1:2 Mixture. Pebbles. Reenforced with 4 — J" twisted bars. 
Age, 8 months. 

Sectional area of column, gross, 158.25 square inches; net, 155.94 
square inches. 

Sectional area of steel bars, 2.31 square inches. 
. See volume of 1904, page 389, for original table. 



Applied loiula. 


On Uf' giiugeU 


Ckjmputod 




.. 


Percent of 


Stn:9A 


fUUo, 


l«i^h. 


atreifl od bajs. 


Stress 


lae re- 


load 


on— 


per 


Ijounds 










on con- 
crete by 


men t 
on 






inch 


per 

fiqtlare 

fneli, 








f 












Per 


Com- 


Sat. I^S?i- 


Per 




differ- 


eoQ- 


COQ- 

cretQ. 




on 


Total. 


*rqaare 


pres- 


square 


Totft]. 


enct. 


criBte. 


B&ra. 


coa- 


bars lo 




Inch, 


sion. 




I^Ut^^. 


inch. 










cretfe. 


Goncriite. 


Found*, 


Z^*, 


tnth. 


fnth. 


/ucft. 


I^S. 


LhM. 


X.*. 


Ub*, 






L^, 




31,650 


100 
200 


.0010 


0, 0. 
.0001 .0000 


















It^' 


\]ni' 


'i4;57§" 




■92.' i' 


^7.0^ 


■ga" 


■"as" 


47,47S 


::!0O 


-0O21 


.0004 ,0017 


1,020 


2,356 


2t^,204 


14,716* 


fi2,5 


7,4 


188 


&4 


G3,3fiO 


400 


.00-10 


.0010 .0030 


1,800 


4,158 


43,317 


14,023 


91.2 


8.8 


278 


6.6 


7(1,125 


500 


-0063 


,0017 .0046 


3,7B0 


6,376 


56,924 


13,(107 


80,9 


mi 


\m 


7.0 


91.960 


eoo 


.0087 


.0038 .0050 


3,540 


s,m 


70,048 


14,024 


S9.7 


10 :j 


455 


7,S 


110,775 


TOO 


.0109 


,0031 1 ,0078 


4,6«0 


10,811 


84,i;i9 


lajoi 


88.6 


11.4 


5W 


8.7 


12li,nQ0 


800 


,0124 


.0037 ' .0087 


6,220 


12,0fi8 


&8,717 


14,A7& 


89.1 


10.9 


633 


8.2 


142,425 


«00 


. 0145 


,0043 ,0102 


6,120 


14,137 


1 12, 46:^ 


i;i,746 


88.8 


11,2 


721 


8.5 


im,2m 


1,000 


.^m 


.0050 .one 


7,140 


m,m 


125,fi:G 


13,169 


88.4 


11.6 


808 


&S 


174,075 


1,100 


.0105 


,0054 ,0141 


8,4!S0 


19,543 


1^8,707 


12,775 


87.6 


12.4 


889 


0.5 


189,000 


1,200 


.0219 


.005M .01(11 


tt,f»00 


22,315 


151,760 


13,05;i 


87.3 


12.8 


973 


0.9 


30.^,725 


li^OO 


.02.iy 


0060 0179 


10,740 


24,1»9 


leafWii 


13,^ni 


86.9 


lai 


1,050 


10.1 


221,550 


1,400 


.0201 


.OOfiS .0100 


n,7fK> 


27,iae 


178,.Vi9 


13, 16!^ 


86.8 


13,2 


M45 


10.3 


2;57,375 


1,500 


.0281 


.0068 ,0213 


12,780 


29,522 


10'2,028 


VA.Am 


8«.7 


13.3 


1,2,11 


10.4 


2&ij200 


1 600 


.0303 


.0071 .0232 


I3,02l> 


:i2,l55 


205,220 


13,11)2 


86.3 


13L7 


1,316 


me 


2m,V25 


1,700 


.0323 


.0075 ,0248 


14,880 


:44,373 


218,827 


13,607 


»a.4 


13.6 


1,403 


10,6 


2S^,J^50 


1,800 


.0344 


.0078 ,02(M.V 


15,0150 


:M,gaA 


232,157 


13,330 


86.3 


13.7 


1,480 


10.7 


:ioo,«T5 


1,000 


,0370 


,0082 ' ,0288 


17,280 


3tt,Ol7 


244,0^ 


12,77fi 


86.0 


14.0 


1,&71 


H.O 


HlflpJJOO 


2,000 


Mm 


.nose : .o^oa 


18,^110 


42.112 


258 ► 263 


13,3;ffl 


85.9 


14.1 


1,656 


11.1 


4:«J,000 


2,720 


















458,000 


2,890 


Litlmjity stiik'iigUi. 
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OONCBETE AND XOBTAB COLUMNS. 

Concrete Column No. 1612. 



1:2:3 Mixture. Pebbles. Retoforced with 4 — J'' twisted steel 
bars. Age. 7 months 28 days. 

Sectional area of column, gross, 160.40 squai'e inches; ^t, 158.09 
square inches. 

Sectional area of bars, 2.31 square indies. 

See volume of 1904, page 389, for origjinal table. 



Applied loads. 


1 
On 50" Kauged Computed 
tength. stress on bars. 


Stress 


1 Per cent of 
Incre- 1 »oad on- 


stress 
per 


Ratio, 
pounds 


1 




on con- 
crete by 


ment 




square 
inch 


per 
square 








1 




on 








Per 


Com- 




*®°^- 1 inch. . 




differ- 


con- 


Con- 

AM.V4-A 




on 


inch. 


Total. 


square 


pree- 


Set. 


Total. 


enoe. 


crete. 


Bars. 


con- 


bars to 




inch. 


sion. 












crete. 


concrete. 


Pounds. 


Lbs. 


Inch, 


Inch. 


1 
Inch. Lbs. 


Lbs. 


Lbs. 


Lbs. t 


Lbfi. 


• 


16,040 


100 


0. 


0. 0. 












32,080 


200 


.0025 


.0005 1 .0020 ' 1,200 


2,772 


lo. J68 


82.7 


17.3 


84 


14.3 


48,120 


300 


.0051 


.0010' .0041 1 2,460 


5,683 


L^K :«7 


13,129 , 82.3 


17.7 


167 


14.7 


64,ltJ0 


400 


.0079 


.0015 1 .0064 i 3,840 


8,870 


'M^m 


12,853 1 81.6 


ia4 


248 


15.5 


80,200 


500 


.0106 


.0020 


.0086 1 5,160 


11,920 


6 ! J40 


12,990 ' 81.4 


lao 


330 


15.6 


96,240 


600 


.0131 


.0025 


.0106 1 6,360 


14,692 


f.V-08 


13,268 


81.7 


ia3 


414 


15.4 


112,280 


700 


.0160 


.0031 


.0129 7,740 


17,879 


7^.'561 


12,853 


81.4 


ia6 


496 


15.6 


128.320 


800 


.0187 


.0038 


.0149 ! 8,940 


20,651 


9\A^ 


13,268 


81.6 


18.4 


580 


15.4 


144,360 


900 


.0216 


.0042 


.0174 1 10,440 


24,116 


UH.J04 


12,575 


81.2 


18.8 


659 


15.8 


160,400 


1,000 


.0240 


.0045 


.0195 11,700 


27,027 


117 ;a3 


13,129 


81.3 


18.7 


742 


15.8 


176,440 


1,100 


.0268 


.0049 


.0219 13,140 


30,353 


i;si;i.i547 


12,714 


81.1 


18.9 


823 


16.0 


192,480 


1,200 


.0293 


.0053 


.0240 1 14,400 


33,264 


I4;ii76 


13, 1129 


81.1 


ia9 


906 


15.9 


208,520 


1,300 


.0317 


.0060 


.0257 16,420 


35,620 


ir>u. (560 


13,684 


81.5 


1&5 


992 


15.5 


224,560 


1,400 


.0345 


.0066 


.0279 


16,740 


38,669 


ir^3..s5i 


12,991 


81.5 


las 


1,074 


15.6 


240,600 


1,500 


.0375 


.0070 


.0305 


18,300 


42,273 


IK'J.,287 


12.436 


81.2 


ia8 


1,153 


15.9 


256.640 


1,600 


.0408 


.0078 


.0330 


19,800 


45,738 


19LS62 1 12,575 


81.0 


19.0 


1,233 


16.1 


272,680 


1,700 


.0435 


.0081 


.0354 21,240 


49,064 


21?: .i76 


12,714 


80.9 


19.1 


1,313 


16.2 


288,720 


1,800 


.0473 


.0084 


.0389 ' 23,340 


53,915 


21?>,765 


11,189 


80.2 


19.8 


1384 


16.9 


322,000 


2,010 1 Ultimate strength. 

1 















Concrete Column No. 1580. 

1:2:4 Mixture. Pebbles. Reenforced with 4 — J* twisted bars. 
Age, 3 months 13 days. 

Sectional area of column, gross, 157.62 square inches; net, 155.37 
square inches. 

Sectional area of steel bars, 2.25 square inches. 

See volume of 1904, page 390, for original table. 



Applied ioads. 


On 50" gauged 
length. 


Computed 
stress on bars. 


stress 


Percent of 
Incre- ^o&d on— 


Stress 
per 


Ratio, 
pounds 










on con- 
crete by 


ment 






square 
inch 


per 
square 
















on 








Per 


Com- 




ResQ- 
ience. 


Per 




differ- 


con- 


cr<?te. 




on 


inch. 


Total. 


square 


pres- 


Set. 


square 


Total. 


ence. 


cretet 


Burs. 


con- 


bars to 




inch. 


sion. 




inch. 










crete. 


concrete. 


Pounds. 


Lbs. 


Inch. 


Inch. 


Inch. 


Lbs. 


Lbs. 


Lbs. 


Lbs. 






Lbs, 




15,762 
31,624 


100 
200 


0. 
.0017 


0. 
0. 


0. 
.0017 


















1,020 


2,295 


13,467 




86.4 


14.6 


SI 


11.7 


47,286 


300 


.0042 


.0004 


.0038 


2,280 


5,130 


26,394 


12,927 


83.7 


16t3 


170 


13.4 


63,048 


400 


.0066 


.0007 


.0059 


3,540 


7,965 


39,321 


12,927 


83.2 


16.8 


253 


14.0 


78,810 


500 


.0090 


.0013 


.0077 


4,620 


10,395 


62,653 


13,332 


83.6 


16i6 


339 


13.6 


94,672 


600 


.0114 


.0017 


.0097 


5,820 


13,095 


65,715 


13,062 


83.4 


16i6 


423 


13.8 


110,334 


700 


.0141 


.0020 


.0121 


7,260 


16,335 


78,237 


12,522 


82.7 


17.3 


604 


14.4 


126,096 


800 


.0172 


.0028 


.0144 


8,640 


19,440 


90,894 


12,667 


82.4 


17.6 


686 


14.8 


141,858 


900 


.0191 


.0035 


.0156 


9,360 


21,060 


105,036 


14,142 


83.3 


16.7 


676 


13.8 


157,620 


1,000 


.0216 


.0044 


.0172 


10,320 


23,220 


118,638 


13,602 


83.6 


16.4 


764 


13.5 


189,144 


1,200 


.0264 


.0064 


.0210 


12,600 


28,350 


145,032 


26,394 


83.6 


16.4 


933 


13.5 


236,430 


1,500 


.0380 


.0079 


.0301 


18,060 


40,635 


180,033 


36,001 


81.6 


ia4 


1,169 


15.6 


267,954 


1,700 


.0483 


.0098 


.0386 


23,100 


51,975 


200,217 


20,184 


79.4 


20.6 


1,289 


17.9 


299,478 


1,900 


.0641 


.0130 


.0511 


30,660 


68,985 


214,731 


14,514 


76.7 


24.3 


i;382 


22.2 


313,000 


1,990 


Ultimate strength. 
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Concrete Column No. 1582. 
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1:2:4 Mixture. Pebbles. Reenforced with 4 — f * corrugated 
bars. Age, 3 months 16 days. 

Sectional area of column, gross, 159.76 square inches; net, 15S.21 
square inches. 

Sectional area of steel bars, 1.55 square inches. 

See volume of 1904, page 390, for original table. 



Applied loads. 


i 
On 50" gauged Computed 
length. stress on bars. 


Stress 


Incre- 


Per cent of 
load on- 


BtlMS 

per 


Ratio, 
pounds 






on con- 
crete by 


ment 
on 




square 
fnch 


per 
square 






















Per 


Com- 




Resil- 
ience. 


Per 




diiler- 


con- 


Con- 
crete. 




on 


inch, 


Total. 


square 


pres- 


Set. 


square 


Total. 


enoe. 


crete. 


Bars. 


con- 


bars to 




inch. 


sion. 




inch. 




• 






crete. 


concrete. 


Pounds. 


Lbs. 


Inch. 


Inch. 


Inch. 


Lbs. \ Lbs. 


1 
Pounds. 1 Lbs. 






Lbs. 




15,976 
31,952 


100 
200 


0. 

.oai8 


0. 
.0001 


0. 
.0017 


1 


\ 










1,020 


1,581 


i4,3»5 1 


90.1 


9.9 


91 


11.2 


47,928 


300 


.0039 


.0005 


.6034 


2,040 


3,162 


28,790 


14,305 


90.1 


9.9 1 


182 


11.2 


63,904 


400 


.0067 


.0019 


.0048 


2,880 


4,464 


43,464 


14,674 


90.7 


9.3 


275 


10.5 


95,856 


tiOO 


.0111 


.0027 


.0084 


5,040 


7,812 


72,068 


28,604 


90.2 


9.8 1 


456 


11.1 


127,808 


800 


.0158 


.0034 


.0124 


7,440 


11,532 


100,300 


28,232 


80.7 


10.3 


634 


11.7 


159,760 ' 1,000 


.0210 


.0046 


.0164 


9,840 


15,252 


128,632 


28,232 


89.4 


10.6 


812 


12.1 


191,712 


1,200 


.0266 


.0060 


.0206 


12,360 


19,158 


156,578 


28,046 


89.1 


10.9 1 


000 


12.5 


239,646 


1,500 


.0364 


.0087 


.0277 


16,620 


25,761 


197,903 


41,325 


88.5 


11.5 


1,251 


13.3 


271,592 


1,700 


.0448 


.0110 


.0338 


20,280 


31,434 


224,182 


26,279 


87.7 


12.3 


1,417 


14.3 


319,520 


2,000 


.0614 


.0157 


.0457 


27,420 


42,501 


261,043 


36.861 


86.0 


14.0 


1,650 


16.6 


349,000 


2,180 


Ultimate strength. 









Concrete Column No. 1581. 

1:2:4 Mixture. Pebbles. Reenforced with 4 — J" Thacher bars. 
Age, 3 months 14 days. 

Sectional area of column, gross, 159.64 square inches; net, 157.99 
square inches. 

Sectional area of steel bars, mean, 1.65 square inches. 

See volume of 1904, page 391, for original table. 



Applied loads. 


On 50" gauged 


Computed 
stress on bars. 


Stress 


Incre- 


Per cent of 
load iti\ — 


StrtBS 
per 


pounds 








on con- 
crete by 


ment 
on 




inch 


per 
fiqua» 






















Per 


Com- 




Resil- 
ience. 


Per 




difler- 


con- 


Con- 




on 


ineh. 


Total. 


square 


pres- 


Set. 


square 


Total. 




crete. 


Bara. 


oon- 


bara to 




inch. 


sion. 




inch. 


1 






cnete. 


concrete. 


Pounds. 


Lbs. 


Inch. 


Inch. 


Inch. 


Lbs. 


Lbs. 


Pounds. 


Lbs. 






Lbs. 




15,964 


100 


0. 


0. 


0. 


















31,928 


200 


.0015 


0. 


.0015 


900 


1,485 


14,479 




90.7 


9.3 


92 


9.8 


47,892 


300 


.0038 


.0004 


.0034 


2,040 


3,366 


28,562 


14,083 


89.5 


10.5 


181 


11.3 


63,856 


400 


.0060 


.0008 


.0052 


3,120 


5,148 


42,744 


14,182 


89.3 


10.7 


270 


11.6 


95,784 


600 


.0107 


.0015 


.0092 


5,520 


9,108 


70,712 


27,968 


88.6 


11.4 


448 


12.3 


127,712 


800 


.0152 


.0023 


.0129 


7,740 


12,771 


98,977 


28,265 


88.6 


11.4 


626 


12.4 


159,640 


1,000 


.0208 


.0034 


.0174 


10,440 


17,266 


126,410 


27,433 


88.0 


12.0 


800 


13.1 


191,568 


1,200 


.0260 


.0048 


.0212 


12,720 


20,988 


154,616 


28,206 


88.0 


12.0 


979 


13.0 


239,460 


1.500 


.0350 


.0068 


.0282 


16,920 


27,918 


195,578 


40,962 


87.5 


12.5 


1,238 


13.7 


271,388 


1,700 


.0434 


.0088 


.0346 


20,760 


34,254 


221,170 


25,592 


86.6 


13.4 


1,400 


14.8 


303,316 


1,900 


.0550 t .0124 


.0426 


25,560 


42, 174 


245,178 


24,008 


85.3 


14.7 


1,552 


16.5 


318,000 


1,990 


Ultimate strength. 
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OOKOBETE AND HORTAB COLUMNS. 



Concrete Column No. 1584. 

1:2:4 Mixture. Pebbles. Reenforced with 8 — V' corrugated 
bars. Age, 3 months 14 days. 

Sectional area of column, gross, 159.52 square inches; net, 156.43 
square Inches. 

Sectional area of steel bars, mean, 3.09 sauare inches. 

See volume of 1904, page 391, for original table. 



Applied loodi. 


Od ,^10^ gflyged Computed , 


1 Per cent of 


3tre^ 


Eatio, 


len^h. stwflson bars. 


Btrai* 


Jtjcm- loft^l ^^- 


per 


pounds 




1 


crate Ijy 


nleut 




sqiuiie 
fnch 


Bona re 








1 












Per 


Com- 




RftBll- 

1eTU% 


Per 




djlTeF* 


con- 


Coa- 




on 


Inch, 


TotftL 


square 


PTBfl- 


Set. 


aquaiQ 


Total. 


eoOA, 


crute- 


B&ra. 


con- 


oars to 




inch. 


aton. 




incti. 










crete. 


concrete. 


Pownd^H 


L&*. 


Imh. 


/Nfft. 


/art. 


Uh. 


IM. 


Pottnd*. 


lUf- 






D^ 


15,952 


100 


0. 


0. 


0. 


















31,904 


200 


.0015 


.0002 


.0013 


780 


2,410 


13,542 




84.0 


15.1 


87 


9.0 


47,856 


300 


.0032 


.0005 


.0027 


1,620 


6,006 


26,896 


13,356 


84.3 


15.7 


172 


9.4 


63,808 


400 


.0048 


.0007 


.0041 


2,460 


7,601 


40,255 


13,357 


84.1 


15.9 


257 


9.6 


95,712 


600 


.0063 


.0011 


.0072 


4,320 


13,349 


66,411 


26,156 


83.3 


16.7 


425 


10.2 


127,616 


800 


.0117 


.0016 


.0101 


6,060 


18,725 


92,939 


26,528 


83.2 


16.8 


594 


10.2 


159,520 


1,000 


.0156 




.0134 


8,040 


24,844 


118,724 


25,785 


82.7 


17.3 


759 


10 6 


191,424 


1,200 


.0193 


.0028 


.0165 


9,900 


30,591 


144,881 


26,157 


82.6 


17.4 


926 


10.7 


239,280 


1,500 


.0255 


.0039 


.0216 


12,960 


40,046 


183,282 


38,401 


82.1 


17.9 


1,172 


11.0 


271, 184 


1,700 


.0298 


.0048 


.0250 


15,000 


46,350 


208,882 


25,600 


81.8 


ia2 


1,335 


11.2 


319,040 


2,000 


.0376 


.0062 


.0314 


18,840 


58,216 


244,872 


35,990 


80.8 


19.2 


1,565 


12.0 


396,800 


2,500 


.0522 


.0083 


.0439 


26,340 


81,391 


301,457 


56,585 


78.7 


21.3 


1,927 


ia7 


452,000 


2,830 


Ultimate atrength. 









Concrete Column No. 1579. 

1 :^ : 4 Mixture. Pebbles. Reenforced with 8 — i" Thacher bars. 
Age, 3 months 12 days. 

Sectional area of column, gross, 158.60 square inches; net, 155.19 
square inches. 

Sectional area of steel bars, mean, 3.31 square inches. 

See volume of 1904, page 392, for original table. 



Applied loads. 


On 50" gauged 


Computed 
stress on bars. 


Stress 


Incre- 


Per cent of 
load on— 


Stress 
per 


Ratio, 
pounds 






_. .^ 


on con- ment 
Crete by on 




square 
inch 


per 














square 




Per 


Com- 




Resil- 
ience. 


Per 




differ- | con- 


1 


on 


inch, 


Total. 


square 


pres- 


Set. 


square 


Total. 


ence. ; crcte. 


Crete. 


Bars. 


con- 


bars to 




inch. 


sion. 




inch. 










crete. 


concrete. 


Pounds. 


Lh9. 


Inch. 


1 
Inch. 1 Inch. 


Lbs. 


Lh9. 


Pou.nds. 


Lbs. 






Lbs. 




15,850 


100 


0. 


0. lo. 


















31,700 


200 


.0009 


0. I .0009 


540 


1,787 


13.063 




88.7 


11.3 


91 


5.9 


47,550 


. 300 


.0021 


0. 


.0021 


1,260 


4; 171 


27, :.29 


13,466 


86.8 


13.2 


177 


7.1 


63,400 


400 


.0035 


.0001 


.0034 


2,040 


6,762 


411. r98 


13,269 


85.8 


14.2 


263 


7.8 


79,250 


500 


.0049 


.0001 


.0048 


2,880 


9,533 


& 67 


13,069 


85.0 


15.0 


347 


8.3 


95.100 


600 


.0065 


.0002 


.0063 


3,780 


12,512 


6 38 


12,871 


84.2 


15.8 


430 


8.8 


110,950 


700 


.0081 


.0004 


.0077 


4,620 


15,292 


7!' -08 


13,070 


83.9 


16.1 


514 


9.0 


126,800 


800 


.0097 


.0004 


.0093 


5,580 


18,470 


9 BO 


12,672 


83.4 


16.6 


596 


9.4 


142,650 


900 


.0112 


.0005 


.0107 


6,420 


21,250 


la 50 


13,070 


83.2 


16.8 


680 


9.4 


158,500 


1,000 


.0128 


.0006 


.0122 


7,320 


24,229 


\h 21 


12, 871 


83.0 


17.0 


763 


9.6 


174,350 


1,100 


.0145 


.0007 


.0138 


8,280 


27,407 


13 '93 


12,672 


82.7 


17.3 


845 


9.8 


190,200 


1,200 


.0164 


.0009 


.0155 


9,300 


30,783 


14; . 67 


12,474 


82.3 


17.7 


925 


lai 


206,050 


1,300 


.0181 


.0010 


.0171 


10,260 


33,961 


15( 39 


12,672 


82.1 


17.9 


1,007 


10.2 


237,750 


1,500 


.0216 


.0013 


.0203 


12,180 


40,316 


18 34 


25,345 


81.8 


1&2 


1,170 


ia4 


269,450 


1,700 


.0255 


.0016 


.0239 


14,340 


47,465 


20( 35 


24,551 


81.3 


1&7 


1,328 


ia8 


301,150 


1,900 


.0297 


.0021 


.0276 


16,560 


54,814 


231 B6 


24,351 


80.8 


19.2 


1,485 


11.2 


317,000 


2,000 


.0320 


.0024 


.0296 


17,760 


58,786 


2^: 64 


11,878 


8a5 


19.6 


1,562 


11.4 


380,400 


2,400 


.0411 


.0035 


.0376 


22,560 


74,674 


281 76 


47,512 


79.5 


20.5 


1,868 


12.1 


412, 100 


2,600 


.0484 


.0047 .0437 


26,220 


86,788 


30! 62 


19,586 


78.1 


21.9 


1,994 


13 1 


438,000 


2,700 


Ultim 


ate stre 


ngth. 
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CONCRETE AND MORTAR COLUMNS. 

Concrete Column No. 1610. 



249 



1:2:4 Mixture. Pebbles. Reenforced with 4 — J'^ twisted steel 
bars. Age, 7 months 26 days. 

Sectional area of column, gross, 159.39 square inches; net, 157.08 
square inches. 

Sectional area of steel bars, 2.31 square inches. 

See volume of 1904, page 392, for original table. 



Applied loads. 


On 50" gauged 
length. 


Computed 
stress on bars. 






Percent of 
load on — 


Stress 


Ratio, 
pounds 














Stress 


Incre- 
ment 




per 


per 














-- - 1 oil UUIl- 






square 


square 
















Crete by 


on 






inch 


inch, 


Total. 


Per 
square 
inch. 


Com- 
pres- 
sion. 


Set. 


Resil- 
ience. 


Per 
square 
inch. 


Total. 


differ- 
ence. 


con- 
crete. 


Con- 

CrBlB* 


Bars. 


on 
con- 
crete. 


bars 

to 

con- 










1 


1 











crete. 


Pounds. 


Lbs. 


Inch. 


Inch. 


Inch. 


Lbs. 


Lbs. 1 Lbs. 


Lbs. 




Lbs. 




15,939 
31,878 


100 
200 


0. 
.0015 


0. 
.0002 


0. 
.0013 


"' >i|" 














1,802 


14, 137 




88.7 


11.3 


90 


8.7 


47,818 


300 


.0032 


.0004 


.0028 


l.iiHl 


3,881 


27,997 


13,860 


87.8 


12.2 


178 


9.4 


63,757 


400 


.0053 


.0007 


.0046 


2, r^iii 


6,376 


41,442 


13, 445 


86.7 


13.3 


264 


10.6 


79,696 


500 


.0074' 


.0008 


.0066 


3. '.^10 


9,148 


54,609 


13, 167 


85.7 


14.3 


348 


11.4 


95,635 


600 


.0097 


.0010 


.0087 


5.j-:<) 


12,058 


67,638 


13,029 


84.9 


15.1 


431 


12.1 


111, 674 


700 


.0119 


.0012 


.0107 


6. iH) 


14,830 


80,805 


13,167 


84.5 


15.5 


514 


12.5 


127,514 


800 


.0144 


.0015 


.0129 


7.7.H 


17,879 


93.695 


12,890 


84.0 


16.0 


596 


13.0 


143,453 


900 


.0169 


.0019 


.0150 


O.iHkl 


20,790 


106,724 


13,029 


83.7 


16.3 


679 


' 13.3 


159,392 


1,000 


.0195 


.0023 


.0172 


10. Ol 


23,839 


119,614 


12,890 


83.4 


16.6 


761 


13.6 


175,331 


1,100 


.0219 


.0028 


.0191 


11 >^0 


26,473 


132,919 


13,305 


83.4 


16.6 


846 


13.5 


191,270 


1,200 


.0246 


.0031 


.0216 


12, ■.1'^) 


29,799 


146,532 


12,613 


83.0 


17.0 


926 


13.9 


239,088 


1,500 


.0319 


.0042 


.0277 


16, I.JO 


38,392 


184,757 


39,225 


82.8 


17.2 


1,176 


14.1 


289,800 


1,820 


Ultimate stre 


ngth. 



















Concrete Column No. 1616. 

1:2:4 Mixture. Cinders. Reenforced with 4 — J" twisted bars. 
Age, 5 months 16 days. 

Sectional area of column, gross, 159.39 square inches; net, 157.08 
square inches. 

Sectional area of bars, 2.31 square inches. 

See volume of 1904, page 393, for original table. 



Applied loads. 


On 50' gauged 


Computed 
stress on bars. 






Per cent of 
load on-^ 


Stress 


Ratio, 
pounds 












Stress 


Incre- 
ment 




per 


per 










1 




























Crete by 


on 






inch 


inch, 




Per 


Com- 




Resil- 
ience. 


Per 




differ- 


con- 


Con- 
crete. 




on 


bars 


Total. 


square 
inch. 


pres- 
sion. 


Set. 


square 
inch. 


Total. 


ence. 


crete. 


Bars. 


con- 
crete. 


to 
con- 












, 















crete. 


Pounds. 


Lbs. 


Inch. 


Inch. 


Inch. 


Lbs. 


Lbs. 


Lbs. 


Lbs. 




Lbs. 




15,939 
31,878 


100 
200 


0. 
.0029 


0. 
0. 


0. 
.0029 


















1,740 


4,019 


11,920 




74.8 


25.2 


76 


22.9 


47,817 


300 


.0059 


.0002 


.0057 


3,420 


7,900 


23,978 


12,058 


75.2 


24.8 


153 


22.4 


63,756 


400 


.0093 


.0005 


.0088 


5,280 


12, 197 


35,620 


11,642 


74.6 


26.6 


227 


23.3 


79,695 


600 


.0127 


.0008 


.0119 


7,140 


16,493 


47,263 


11,643 


74.1 


26.9 


301 


23.7 


95,634 


600 


.0161 


.0010 


.0151 


9,060 


20,929 


58,766 


11,503 


73.7 


26.3 


374 


24.2 


127,512 


800 


.0233 


.0016 


.0217 


13,020 


30,076 


81,497 


22,731 


73.0 


27.0 


619 


26.1 


159,390 


1,000 


.0305 


.0021 


.0284 


17,040 


39,362 


104,089 


22,592 


72.6 


27.4 


663 


25.7 


191,268 


1,200 


.0381 


.0029 


.0352 


21,120 


48,787 


126,542 


22,453 


72.2 


27.8 


806 


26.2 


20^,207 


1,300 


.0424 


.0034 


.0390 


23,400 


54,054 


137,214 


10,672 


71.7 


28.3 


874 


26.8 


239,085 


1,500 


.0503 


.0041 


.0462 


27,720 


64,033 


159, 113 


21,899 


71.3 


28.7 


1,013 


27.4 


270,963 


1,700 


.0591 


.0053 


.0538 


32,280 


74,567 


180,457 


21,344 


70.8 


29.2 


1,149 


28.1 


286,902 


1,800 


.0635 


.0056 


.0579 


34,740 


80,249 


190,714 


10,257 


70.4 


29.6 


1,214 


28.6 


334,000 


2,095 


Ultimate stre 


ngth. 
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CONCRETE AND MORTAR COLUMNS. 



Concrete Column No. 1608- 

1 : 3" : 6 Mixture. Pebbles. Reenforced with 4 — J'^ twisted bars. 
Age, 7 months 24 days. 

Sectional area of column, gross, 160.00 square inches; net, 157.69 
square inches. 

Sectional area of steel bars, 2.31 square inches. 

See volume of 1904, page 393, for original table. 



Applied 


loads. 


On 50" gauged 


Computed 
stress on bars. 


Stress 


Incre- 
ment 


Per cent of 
load on- 


' Ratio, 
Stress , pounds 
per 1 per 










on con- 




inch 


BVIUOiIC 
















crete by 


on 






inch. 




Per 


Com- 




Resil- 
ience. 


Per 




differ- 


con- 


Con- 
crete. 




on 


bars 


Total. 


square 
inch. 


pres- 
sion. 


Set. 


square 
inch. 


Total. 


ence. 


crete. 


Bars. 


con- 
crete. 


to 
con- 


























crete. 


Pounds. 


Lh8. 


Inch. 


Inch. 


Inch. 


Lbs. 


Lbs. 


Lbs. 


Lbs. 






Lbs. 




16,000 
32,000 


100 
200 


.0047 


a 

.0009 


0. 
.0038 


















2,280 


6,267 


10,733 




67.1 


32.9 


68 


3a5 


> 48, 000 


300 


.0093 


.0019 


.0074 


4>440 


10,256 


21,744 


11,011 


68.0 


32.0 


138 


32.4 


64,000 


400 


.0138 


.0027 


.0111 


6,660 


15,385 


32,615 


10,871 


67.9 


32.1 


207 


32.2 


80,000 


fiOO 


.0179 


.0033 


.0146 


8,760 


20,236 


43,764 


11,149 


68.4 


3L6 


278 


31.5 


93,000 


600 


.0223 


.0038 


.0185 


11,100 


25,641 


54,350 


10,505 


67.9 


32.1 


345 


32.2 


112,000 


700 


.0274 


.0044 


.0230 


13,800 


31,878 


64,122 


9,763 


66.8 


3a2 


407 


3a9 


128,000 


800 


.0322 


.0049 


.0273 


16,380 


37,838 


74,162 


10,040 


6&2 


33.8 


470 


349 


144,000 


900 


.0380 


.0055 


.0325 


19,600 


45,045 


82,955 


8,793 


648 


35.2 


526 


37.1 


160,000 


1,000 


.0441 


.0063 


.0378 


22,680 


52,391 


91,609 


8,654 


6a6 


3&4 


681 


3ao 


218,600 


1,370 


Ultimate strength. 







Concrete Column No. 1617. 

1:3:6 Mixture. Trap rock. Reenforced with 8 — J^ corrugated 
bars. Age, 5 months 10 days. 

Sectional area of column, gross, 159.39 square inches; net, 156.30 
square inches. 

Sectional area of steel bars, mean, 3.09 square inches. 

See volume of 1904, page 394, for original table. 



Applied loads. 


On 50^ gauged 


Computed { 
stress on bars, i „ 




Per cent of 
load on- 


Stress 


Ratio, 
pounds 








1 Stress 


Incre- 
ment 




per 


per 










- 1 on con- 




square 


square 




» 










Crete by 


on 






inch 


inch. 




Per 


Com- 




Resil- 
ience. 


Per 




difler- 


con- 


Con- 
crete. 




on 


bars 


Total. 


square 
inch. 


pres- 
sion. 


Set. 


square 
inch. 


Total. 


ence. 


crete. 


Bars. 


con- 
crete. 


to 
con- 


























cretp. 


Pounds. 


Lbs. Inch. 


Inch. 


Inch. 


Lbs. 


Lbs. • 


Lbs. 


Lbs. 






Lbs. 




15,939 


100 a 


0. 


a 


















31,878 


200 ' .0013 


a 


.0013 


780 


2,410 


13,529 




849 


16.1 


87 


9.0 


47,817 


300 .0031 


.0002 


.0029 


1,740 


5,377 


26,501 


12,972 


8ai 


16.9 


170 I ia2 


63,756 


400 ; .0049 


.0005 


.0044 


2,640 


8,158 


39,659 


13,158 


82.9 


17.1 


254 ! la 4 


79,696 


500 .0069 


.0006 


.0063 


3,780 


11,680 


52,076 


12,417 


81.7 


las 


333 1 11.4 


96,634 


600 .0090 


.0009 


.0081 


4,860 


15,017 


64,678 


12,602 


81.2 


18.8 


414 


11.7 


127,512 


800 ! .0134 


.0015 


.0119 


7,140 


22,063 


89,510 


24,832 


8a2 


19l8 


673 


12.5 


143,451 


900 1 .0158 


.0019 


.0139 


8,340 


25,771 


101,741 


12,231 


7ft 8 


2a2 


651 


12.8 


159,390 


1,000 .0185 


.0023 


.0162 


9,720 


30,035 


113,416 


11,675 


7ft 1 


2a9 


726 


ia4 


191,268 


1,200 .0239 


.0033 


.0206 


12,360 


38,192 


137,137 


23,721 


7a 2 


21-8 


877 


141 


207,207 


1,300 .0268 


.0037 


.0231 


13,860 


42,827 


148,441 


11,304 


77.6 


22.4 


050 


14 6 


223,146 


1,400 


.0300 


.0041 


.0259 


15,540 ' 48,019 


159, 188 


10,747 


7&8 


2a2 


1,018 


15.3 


239,085 


1,500 


.0337 


.0048 


.0289 


17,340 63,681 


169,665 


10,377 


7&0 


24 


1085 


16.0 


255,024 


1,600 


.0371 


.0049 


.0322 


19,320 ; 50,699 


179,386 


9,821 


7&0 


250 


1,148 


1&8 


270,963 


1,700 


.0409 


.0056 


.0354 


21,240 1 65,632 


189,392 


10,006 


74 3 


2&7 


1,212 


17.5 


286,902 


1,800 


.0449 


.0062 


.0387 


23,220 i 71,760 


199,213 


9,821 


7a 5 


26.5 


1,275 


ia2 


302,841 


1,900 


.0493 


.0065 


.0428 


25,680 79,361 


207,551 


8,338 


72.3 


27.7 


1,328 


1ft 3 


318,780 


2,000 


.0540 


.0069 


.0471 


28,260 ! 87,323 


215, 618 


7.967 


71.2 


28.8 


1,379 


2a5 


365,000 


2,290 


Ultim 


atestre 


ngth. 
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Concrete Column No. 1673. 

1:2 Mixture. Reenforced with 8 — J'^ twisted steel bars. Age, 
5 months 10 days. 

Sectional area of column, gross, 158.13 square inches; net, 153.63 
square inches. 

Sectional area of steel bars, 4.50 square inches. 

See volume of 1905, page 380, for original table. 



ApplLed lobdfl. 


On 


50" gaug^ 


Computed 






Pflroant of 


gtreSB 


Ratio, 




length. 




atress on bars. 


atieas 


laei^ 


load on— 


per 


poimda 












onooji- 


mecit 
on 




square 


per 






















Per 


C<jm- 




I19SII* 

ieDC«. 


Fer 




dlffer- 


con- 


Cod* 




on 


Inch 


Total. 


squfljiQ 


pres- 


aet. 


square 


Total, 


eaoe. 


crete 


BAra, 


COtJ- 


bufa to 




Ineii, 


SlDD. 




iDch. 












crtite. 


concreta. 


Lb^. 


Lb}!, 


Inch, 


Inch, 


tnch. 


Ifes. 


Lbt. 


Lbs. 


Lbs. 






L^. 




lG,mS 


100 


a 


a 


0, 


















31,«3e 


200 


.0022 


.0003 


.0019 


'i^iio' 


"'5436' 


i6]683' 




67.6' 


'32.4" 


""70^ 


" i*V3" 


47,139 


;jijo 


.0046 


,0005 


,0041 


2,4UO 


11,070 


20,, 'i.'^ 


9^873' 


65,0 


35,0 


134 


18,4 


tf3,252 


400 


.0009 


.0007 


.0062 


3,720 


16,740 


30,699 


10,143 


64.7 


35.3 


200 


18.6 


79,065 


fm 


.OOM 


.0009 


.Ofl«.5 


6JO0 


22, ^.W 


40,302 


9,603 


63.7 


36,3 


262 


19.5 


MpSTS 


t^ 


.ons 


.0010 


.0108 


£,480 


29,160 


49,905 


9,EW13 


63.1 


3i'>.9 


325 


19.9 


UOie^l 


70O 


.0140 


.0012 


.0128 


7,680 


34,560 


00,318 


10,413 


0^.6 


36.4 


303 


iJ9.5 


126,504 


80O 


.0162 


.0013 


.0149 


ej940 


4ii.!>30 


7i0,40l 


10,143 


63,7 


36.3 


459 


19,5 


142,317 


^JO 


.0184 


.0015 


.016S 


10,140 45.130 


80,874 


10,413 


63.9 


30.1 


526 


39.3 


iae,l30 


],(XM) 


.0204 


.0016 


.0188 


11,280 rA\.7m 


91,557 


10,693 


64,3 


35,7 


506 


18,9 


173,943 


1 , KIO 


.0G25 


.0019 


.0206 


12,360 6.^,620 


102.510 


I0,9rj3 


04.8 


35.2 


tm7 


18.5 


is&,75e 


It 2(10 


.0247 


.00^^ 


.0227 


13,fi20 


6\.290 


112, e53 


10,143 


64,8 


36,2 


733 


18.6 


205,569 


1,300 


.0265 


.0021 


.0244 


14,640 


65,880 


123,876 


Ilj2'-J3 


65.3 


34.7 


806 


18. 2 ' 


1121, 3K2 


1,400 


.0283 


.0023 


.02ti0 


15,000 


70,200 


135,369 


11.493 


05.0 34.1 


881 


1:7 1 


237,lft5 


1,500 


.oao6 


.0025 


.0281 


16,860 


7^* ^70 


146, ,^^12 


10,143 


05.7 


34.3 


947 


17.8 


2f^%<m 


3,iiO0 


.0326 


.002ft 


.0300 


18,000 


fil.EXB 


156,195 


10,683 


ik-i^O 


34.1 


1,017 


17.7 


268,821 


IJOO 


,0344 


.0028 


.0316 


18,900 


8-., 320 


167,698 


11,493 


66.3 


33.7 


1,002 


17.4 


284,634 


l.ftfJO 


.0.^64 


.00,10 


.0334 


20,040 


9u,iao 


178,641 


10,953 


60.5 


33.5 


1,1^13 


17.2 ' 


300,447 1 


i.mxj 


.0386 


.0032 


.03.^3 


21,180 


9r>.3l0 


lf^,3£4 


10,693 


66.5 


33.5 


1,332 


17,2 


316,260 


2,{)00 


.0404 


.0034 


.0370 


22,200 


ffj.900 


200,547 


11,223 


66.7 


33.3 


■1,305 


17.0 


332,ft"3 


2,UX> 


.0424 


.O03.'> 


.0389 


23,340 


l<V..CflO 


2L1.230 


10,693 


66.8 : 33.2 


1,375 


17.0 


347,886 


2.200 


.0446 


.0038 


.0405 


24,480 


Uil,KiO 


221,013 


10,1^ 


06.8 


33.2 


1,444 


17.0 


363,690 


2:3fJ0 


.04tte 


.0040 


.0426 


25,.^ 


ii.-j,a20 


212.^66 


10,953 


66,9 


33.1 


1,516 


16.9 


&7&,5U 


2.4EJO 


.0486 


,0040 


.0440 


2G,760 


l:u,420 


2i:i.m 


10,413 


66.9 


33.1 


;,fi«4 


16.9 


395,325 


2,:nib 


.0508 


0044 


.04*^^ 


27,840 


12^.280 


251.232 


10,953 


67.0 


33.0 


1,655 


16.8 


411,138 


2,W]0 


.0530 


,0046 


.0^1 


29,100 


1,'^0.050 


2tj4.:i75 


10,143 


60.9 


33.1 


1,721 


16.9 


426,051 


2,700 


.0551 


.0047 


.0504 


30,240 


i:5ii,^lfiO 


27.0.1)58 


10,683 


66.9 


33,1 


1,790 


16,9 


442JGI 


2,SO0 


.0574 


..^050 


.05^4 


31,440 


HI. 480 


28.->.471 


10,413 


66.9 


,33.1 


1,858 


16.9 


458,577 


2,m} 


.0598 


.0053 


.0545 


32,700 


147,150 


29.^,014 


10,143 


06. 8 


33,2 


1,924 


17.0 


474,390 


s,m 


.0G22 


.0055 


.0567 


34,020 


1.^^4,1190 


30-^.487 


9,873 


66.6 


33,4 


1,988 


17.1 


490,20a 


3J00 


,0651 


.0050 


.0595 


36,700 


lRi,kj50 


313,740 


8,253 


iiOl 


33.9 


2,042 


17.5 


506,016 


3.21)0 


,0679 


.0061 


.0618 


37,080 


,1W.,H60 


323,343 


9,603 


66.0 


34.0 


2,105 


17.6 


521,829 S..W 


.0702 


.0064 


.0638 


38,280 


17:^.260 


3J;J,750 


10,413 


06.0 


34.0 


2,172 


17.6 


537,642 3,400 


.0730 


.0071 


.0659 


39,540 


177. (>30 


3^3,899 


10,143 


66,9 


34,1 


2,238 


. 17.7 


563,465 , 3,:>00 


.0762 


.0074 


.0688 


41,280 


ltH^,7tjO 


351,882 


7,983 


65.4 


34.0 


2,290 


, 18.0 


560,268 


3,600 


.0793 


.0080 


.0713 


42,780 


1192,510 


360, 945 


9,063 


66.2 


34.8 


2,349 


18.2 


585,081 


3,700 


.0930 


.ooeo 


,0744 


44.640 


'2tX>.98a 


3(^,383 


7,443 


64.7 


3,5.3 


2,398 


18.6 


600,804 


3,S00 


.0871 


.0099 


.0772 


46,320 


■2(iJS,440 


3;m,041 


8,2.33 


MA 


, 3J.6 


2,462 


18,9 


616,707 


3,fl00 


.0910 


.0105 


.0905 


48,300 


2]7,;i50 


383,544 


6,903 


63.8 


36.2 


2,497 


; 19.3 


632,620 


4,000 


' .m2 


.0124 


.0828 


49,680 


2J3,.>fiO 


393.147 


9,603 


, 63.7 


' 36.3 


2,5.'-^ 


19.4 


648,333 


4,100 


1 .0997 


.0143 


.0854 


51,240 


2Sy,580 


wi,im 


a, 793 


1 63.5 1 36.6 


2,616 


19.6 ! 


fift4,l46 


4.200 


1 Ullfin 


at^iatn 


?ngm. 
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CONOBETE AND MORTAR COLUMNS. 

Concrete Column No. 1690. 



1 : 3 Mixture. Reenforced with 8 — J'^ twisted steel bars. Age, 
7 months 21 days. 

Sectional area of column, gross, 157.00 square inches; net, 152.50 
square inches. 

Sectional area of steel bars, 4.50 square inches. 

S»ee volume of 1905, page 381, for original table. 



Applied load*. 


On m* «mged 

IPD^th, 


Coraputad 

HtrPSBOD bftRI. 


3tT««B 


Iiicrie- 


Percent of 
load on— 


Stress 
per 


Ratio, 
p<*utid» 










DO con- 
crete bv 


roent 
on 




; square 
fnfih 


per 
















, 




Fpr 


Com- 




Raflll- 


Per 




diCer- 


con- 


f^iiti 


om 


Total- 


Tnch. 
Lbs. 




eet. 


square 


ToUl. 


enefc 


orete. 


VOD- 


B»ra. 


(Son- 
cww. 


1 b&rs to 
concrete- 


Lb9. 


Imh. 


Tnth. 


Inch. 


Lbs. 


Lbi. 


Lb4, 


Ui^ 






ift-. 






100 


0. 
.0021 


0. 
.0001 


0. 

.ooso 


















'i,m 


'h',i(Xf 


"iQ,m 




fij'o' 


■34.^4' 


.,.,.^. 


...„-_.- 


47,100 


300 


.OOM 


.0003 


.0041 


2,im 


11,070 


20.330 


'm,im 


64.7 35.3 


133 


I8.fi 


m,wa 


400 


.0071 


,oooa 


.001 us 


d,m\ 


17,820 


2Q,280 


ft,9,'j0 


m.2 37.8 


192 


30.6 


78,500 


m 


.009*1 


.0008 


.o(m 


5,280 


23,7et0 


50,040 


fi,7fJ0 


02.2 


37.8 


asd 


aao i 


W,200 


000 


.01^ 


.0009 


.0111 


ti,6<10 


29,970 


48,530 


9,490 


01. 8 


38.2 


318 


20.& 


109.900' 


700 


.0143 


,0010 


.0133 


7,980 


35,910 


58,290 


9,760 


fil.9 


3^1 


383 


ma 


i2.\mi 


800 


. 01fi7 


.0011 


.0150 


9,3**1 


42, m 


(17,780 


9.4PO 


til. 7 


38.3 


444 


21.1 


Hl,300 


KW 


.0189 


,0013 


.0176 


10,5tiO 


47,520 


78,080 


10,300 fi2,3 


37,8 


512 


aoifl 


157,000 


1,000 


.0211 


.O0J4 


.0197 


11.820 


53,IQ0 


S8,1I0 


10,030 , \SIA 


37.6 


S78 


20.4 


172,700 


J.iOO 


,0332 


.0015 


.0217 


13,020 


^.5D0 


98.410 


10,300 ' 152,7 


37.3 


045 


30.!? 


188. 100 


1,200 


.025.1 


■ooia 


.0237 


11,220 


ij.%wa 


HB.710 


10,300 , m.9 


37.1 


713 


iD.g 


SW.lflO 


1.30U 


.0273 


.0018 


,0257 


15,420 


ti9,3S0 


110,010 


10,300 


133.2 


3&8 


780 


ms 


219, 800 


1,400 


.0298 


.0030 


.0378 


16, (180 


75,oeo 


129,040 


10,0^ 


03.3 


36.8 


846 


lt,7 


335.^00 


ijm 


.am 


.0021 


,029& 


17, WO 


80.730 


139,070 


10,030 


flas 


ao.7 


913 


m? 


251,200 


i,?m 


.0313 


.<X!F2.% 


.0318 


19,0S0 


85, aw 


149,640 


10,570 


{53.5 


»6l5 


m 


Ift4 


:^,900 


1,700 


.031>4 


.0037 


-0337 


20,220 


90,1100 


1(30,210 


10.570 


63.8 


30.2 


t,051 


19.2 


m,m 


1,800 


,0388 


.oom 


,0358 


21, ISO 


96. GOO 


170. 240 


10, oa) 


eaa 


342 


Itlif-i 


19.3 


209,300 


1,900 


.0111 


.0032 


,0370 


22,740 


102.3.10 


180,^^70 


10,030 


oas 


3&,2 


i,m 


L9.2 


3H,000 


2,000 


.0433 


.0035 


.039S 


23,&§0 


107,460 


KM), 840 


10,570 


OJ.O 


3(k0 


1,251 


19.1 


329,700 


2.100 


.0458 


.tme 


.(M20 


2.^,20tJ 


U3,400 


2OO.UO0 


9,7(30 


019 


30.1 


1,315 


19.2 


;^15,4O0 


2,200 


.(M80 


.owo 


,0440 


2ia,40(> 


118,800 


210,900 


10,309 


01.0 


3C.0 


1,^83 


19.1 


301,100 


2.300 


,mir. 


,0044 


.0401 


'27,ti(JO 


124,470 


220.930 


10,030 


o*.o 


3*1.0 


1,449 


19il 


a76,S00 


2,400 


.0S3I 


.0047 


.&4S7 


29,220 


131,490 


229.010 


^,(;bo 


03.6 


30 4 


l,50(^ 


m* 


^,300 


2,500 


■osai 


.0060 


.0511 


m.m 


137.070 


238,830 


i^.220 


63.4 


36.6 


l,5E5(i 


me 


408,200 


2J500 


.05e9 


.005,> 


,0531 


32,040 


144,180 


248,320 


9,49U I 03-3 


3(17 


1,028 


19.7 


eo3,ooo 


3,&ll 


UlUmttto Hlrengtb- 









Digitized by 



Google 



concrete and mortar columnr. 
Concrete Column No. 1691. 
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1 : 4 Mixture. Reenforced with 8 — }" steel bars. Age, 7 months 
25 days. 

Sectional area of column, gross, 157.25 square inches; net, 152.75 
square inches.' 

Sectional area of steel bars,4.50 square inches. 

See volume of 1905, page 382, for original table. 



Applied loads. 


On 


!W^ 


Computed 
stress on bars. 


Stress 
on con- 
crete by 


Incre- 
ment 
on 


Percent of 
load on- 


Stress 
per 


Ratio, 
pounds 

per 
square 






















Per 


Com- 




ReflU- 
ienoe. 


Per 




differ- 


con- 


Con- 
crete. 




on 


inch 


Total. 


square 


pres- 


Set. 


square 


Total. 


ence. 


crete. 


Bars. 


con- 


bars to 




inch. 


sion. 




inch. 










crete. 


concrete. 


Lbs. 


Lbs. 


Inch. 


Inch. 


Inch. 


Lbs. 


Lbs. 


Lbs. 


Lbs. 






Lbs. 




15,725 


100 


0. 


0. 


0. 


















31,460 


200 


.0030 


.0002 


.0028 


■*i;686* 


Jl'sm' 


'"8,*i66' 




'6i.'9' 


48.1' 


53* 


***3i.'7" 


47,175 


300 


.0069 


.0006 


.0064 


3,840 


17,280 


14,170 


' '6,005* 


45.1 


54.9 


93 


41.3 


t>2,900 


400 


.0104 


.0008 


.0096 


5,760 ' 26,920 


21,256 


7086 


45.1 


54.9 


139 


41.4 


78,625 


600 


.0138 


.0009 


.0129 


7,740 34,830 


28,070 


6,816 


44.6 


55.4 


184 


42.1 


1 94,350 


600 


."0169 


.0010 


.0159 


9,640 42,930 


35,695 


7,625 


46.4 


54.6 


234 


40.8 


110,075 


700 


.0196 


.0011 


.0187 


11,220 


50,490 


43,860 


8,165 


46.5 


53.5 


287 


39.1 


126,800 


800 


.0223 


.0012 


.0211 


12,660 


66,970 


53,105 


9,245 


48.2 


51.8 


348 


36.4 


141,525 


900 


.0248 


.0015 


.0233 


13,980 


62,910 


62,890 


9,785 


50.0 


60.0 


412 


33.9 


157,250 


1.000 


.02r/2 


.0015 


.0267 


15,420 


69,390 


72, 135 


9,246 


51.0 


49.0 


472 


32.7 


172,975 ! 1,100 


.0295 


.0015 


.0280 


16,800 


75,600 


81,650 


9,615 


51.9 


48.1 


535 


31.4 


188,700 t 1,200 


.0320 


.0017 


.0303 


18,180 


81,810 


91,166 


9,615 


62.7 


47.3 


697 


30.6 


204,425 ' 1,300 


.0850 


.0026 


.0325 


19,600 


87,760 


100,950 


9,785 


63.6 


46.6 


661 


29.6 


220,150 


1,400 


.0374 


.0027 


.0347 


20,820 


93,690 


110,736 


9,785 


54.2 


46.8 


725 


28.7 


235,875 


1,600 


.0396 


.0029 


.0366 


21,960 


98,820 


121,330 


10,596 


55.1 


44.9 


794 


27.7 


251,600 


1,600 


.0424 


.0031 


.0398 


23,680 


106,110 


129,765 


8,435 


55.0 


46.0 


850 


27.7 


267,326 


1,700 


^.0447 


.0032 


.0415 


24,900 


112,050 


139,660 


9,785 


56.6 


44.6 


914 


27.2 


283,060 


1,800 


.0478 


.0035 


.0443 


26,580 


119,610 


147,716 


8,165 55.3 


44.7 


967 


27.5 


298,776 


1,900 


.0499 


.0039 


.0460 


27,600 


124,200 


158,850 


11,135 66.1 


43.9 


1,040 


26.6 


314,600 


2,000 


.0525 


.0040 


.0485 


29,100 


130,950 


167,826 


8,975 66.2 


43.8 


1,099 


26.6 


330,225 


2,100 


.0547 


.0040 


.0507 


30,420 


136,890 


177,610 


9,785 66.5 


43.5 


1,163 


26.2 


345,960 


2,200 


.0578 


.0043 


.0536 


32,100 


144,450 


185,775 


8,166 66.3 


43.7 


1,216 


26.4 


361,676 


2,300 


.0606 


.0045 


.0561 


33,660 


151, 470 


194,480 


8,706 1 66.2 


43.8 


1,273 


26.4 


377,400 


2,400 


.0635 


.0046 


.0589 


35,340 


189,030 


202,645 


8,166 56.0 


44.0 


1,327 


26.6 


393,125 


2,600 


.0665 


.0050 


.0615 


36,900 


166,050 


211,350 


8,705 ! 56.0 


44.0 


1,384 


26.7 


631,100 


3,377 


Ultimj 


atestre 


ngth. 
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OONORBTE AND MOBTAB COLUMNS. 

CoNOBBTE Column No. 1688. 



1 : 5 Mixture. Reenforced with 8 — f '^ twisted steel bars. Age, 
6 months 17 days. 

Sectional area of column, gross, 157.50 square inches; ^et, 153.00 
square inches. 

Sectional area of steel bars, 4.50 square inches. 

See volume of 1905, page 383, for original table. 



AppUed loads. 


On 50" eauged 


Computed 
stress on bars. 






Percent of 
load on- 


Stress 


Ratio 

pounds 








Stress 
on con- 


Incre- 
ment 




per 
square 


per 
square 


































crete by 


on 






inch 


inch. 




Per 


Com- 




Resil- 
ience. 


Per 




difler- 


oon- 


Con- 
crete. 




on 


ban 


Total. 


square 
inch. 


pres- 
sion. 


Set. 


square 
inch. 


TotaL 




cretOk 


Bars. 


c<m- 
crete. 


to 
con- 


























crete. 


Lbs. 


Lbs. 


Inch. 


Inch. 


Inch. 


Lbs. 


Lbs. 


Lbs. 


Lbs. 






Lbs. 




15,750 
31,500 


100 '0. 


0. 


















200 i .0035 iO. 


.0035 


"i'/m 


■"9,'456* 


"Km 




■46.0* 


60*0 


41* 


*'5L2" 


47,250 


300 .0076 


.0002 


.0073 


4,380 


19,710 


11,790 


"5,' 490" 


37.4 


62.6 


77 


56.9 


63,000 


400 .0114 


.0006 


.0108 


6,480 


29,160 


18,090 


6,300 


38.3 


61.7^ 


118 


54.9 


78,750 ' 600 1 .0147 


.0007. 


.0140 


8,400. 


37,800 


25,200 


7,110 40.0 


60.0 


165 


50.9 


94,500 1 eOO , .0181 


.0010 


.0171 


10,260 


46,170 


32,580 


7,380 ! 41.4 


58.6 


213 


48.2 


110,260 700 .0202 


.0001 


.0201 


12,060 


54,270 


40,230 


7,650 , 42.6 


57.4 


263 


45.9 


126,000 1 800 , .0235 


.0004 


.0231 


13,860 


62,370 


47,880 


7,650 


43.4 


56.6 


313 


44.3 


141,760, 900 ' .0265 


.0006 


.0259 


15,540 


69,930 


56,070 


8,190 


44.5 


56.6 


366 


42.5 


157,500 


1,000 , .0293 


.0008 


.0285 


17,100 


76,950 


64,800 


8,730 


45.7 


543 


424 


40.3 


173,260 


1,100 .0326 


.0009 


.0317 


19,020 


85,590 


71,910 


7,110 


46.7 


543 


470 


40.5 


189,000 


1,200 .0358 


.0010 


.0348 


20,880 


93,960 


79,290 


7,380 


45.8 


54.2 


518 


40.3 


204,750 


1,300 


.0386 


.0006 


.0380 


22,800 


102,600 


86,400 


7,110 i 45.7 


54.3 


565 


40.4 


220,500 


1,400 


.0420 


.0010 


.0410 


24,600 


110,700 


94,050 


7,650 , 45.9 


54.1 


615 


40.0 


236,250 


1,500 


.0460 


.0013 


.0447 


26,280 


120,690 


99,810 


5,760 


45.3 


54.7 


652 


40.3 


252,000 


1,600 


.0497 


.0017 


.0480 


28,800 


129,600 


106,660 


6,840 


45.1 


54.9 


607 


41.3 


267,750 


1,700 


.0535 


.0020 


.a515 


30,900 


139,050 


112,950 


6,300 


44.8 


55.2 


738 


41.9 


283,500 


1,800 


.0574 


.0024 


.(xm 


33,000 


148,500 


119,250 


6,300 


44.5 


56.5 


779 


42.4 


443,000 


2,813 


Ultim 


ate stK 


;ngth. 
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COI^OBBTE AND MORTAR COLUMNS. 

CoNCRBXE Column No, 1689. 



255 



1 : 5 Mixture. Reenforced with 13 — J'^ twisted steel bars. Age, 
7 months 15 days. 

Sectional area of column, gross, 157.75 square inches; net, 150.44 
square inches. 

Sectional area of steel bars, 7.31 square inches. 

See volume of 1905, page 384, for original tables. 



Applied loads. 


On 50" gauged 


Computed 


' Per cent of 




Ratio, 


length. 


stress on bars. 


Stress 
on con- 
crete by 
differ- 
ence, 
eooe. 


Incre- 
ment 
on 


load on— 


Stress 

per 
square 

inch 


pounds 

per 
square 
inch. 


1 


1 












Total. 


Per 
square 
inch. 


Com- 
pres- 
sion. 


Set. 


Hesil- 
ieooe. 


Per 
square 
inch. 


Total. 


con- 
crete. 


Con- 
crete. 


Bars. 


on bars 
con- to 
Crete. con- 
























crete. 


Lbs. 


Lbs. 


Inch. 


Inch.' 


Inch. 


Lbs. 


Lbs. 


Lbs. 


Lbs. 






Lbs. 




15,775 


100 


0. 


0. 


















31,550 


200 


.0024 


.0002 


.0022 


"'i,'320 


'9,049 


"e/m 




'38.'8' 


61.2 


4i' 


32.2 


47,325 


300 


.0050 


.0004 


.0046 


2,7G0 


20,176 


11,374 


'5,'248" 


36.1 


63.9 


76 


36.3 


63,100 


400 


.0080 


.0005 


.0076 


4,500 


32,895 


14,430 


3,056 


30.5 


69.5 


96 


46.9 


78,875 


500 


.0109 


.0007 


.0102 


6,120 


44,737 


18,363 


3,933 


29.1 


70.9 


122 


50.2 


94,650 600 


.0137 


.0009 


.0128 


7,680 


56,141 


22,734 


4,371 


28.8 


71.2 


151 


50. a 


110,425 700 


.0163 


.0009 


.0154 


9,240 


67,544 


27,106 


4,372 


28.6 


71.4 


180 


51.3 


126,200 


800 


.0190 


.0011 


.0179 


10,740 


78,509 


31,916 


'4,810 


28.9 


71.1 


212 


50.9 


141,975 


900 


.0215 


.0012 


.0203 


12,180 


89,036 


37, 164 


5,248 


29.4 70.6 


247 49.3 


157,750 


1,000 


.0240 


.0013 


.0227 


13,620 


99,562 


42,413 


5,249 


29.9 


70.1 


282 ! 48.3 


173,525 


1,100 


.0263 ; .0014 


.0249 


14,940 


109,211 


48,539 


6,126 


30.8 


69.2 


323 


4C.3* 


189,300 


1,200 


.0289 I .0014 


.0275 


16,500 


120,615 


52,910 


4,371 1 30.5 


69.5 


352 


46.9 


205,075 


1,300 


.0312 


.0016 


.0296 


17,7C0 


129,826 


59,474 


6,564 


31.4 


68.6 


395 


45.0 


220; 860 


1,400 


.0335 


.0017 


.0318 


19,080 


139, 475 


65,600 


6,126 


32.0 


68.0 


436 


43.8 


236,625 


1,500 


.0357 1 .0017 


.0340 


20,400 


149, 124 


71, 726 


6,126 


32.5 67.5 


477 


42.8 


252>400 


1,600 


.0381 : .0019 


.0302 


21,720 


158, 773 


77,852 


6,126 


32.9 67.1 


517 


42.0 


268.175 


1,700 


.0403 


.0020 


.0383 


22,980 


167,984 


84,416 


6,564 


33.4 1 66.6 


561 


41.0 


283,960 


1,800 


.0428 


.0021 


.0407 


24,420 


178,510 


89,665 


5,249 


33.4 66.6 


596 


41.0 


299,725 


1,900 


.0451 


.0021 


.0430 


25,800 


188,598 


95,352 


5,687 


33.6 ! 66.4 


634 


40.7 


315,500 


2,000 


.0476 


.0022 ■ .0454 


27,240 


199, 124 


100,601 


5,249 


33.6 


66.4 


669 


40.7 


331,276 


2,100 


.0499 


.0022 


.0477 


28,620 


209,212 


106,288 


5,687 


33.7 


66.3 


707 


40.5 


347,050 


2,200 


.0526 


.0024 


.0502 


30,120 


220,177 


111,098 


4,810 


33.5 


66.6 


738 


40.8 


362,825 


2,300 


.0551 


.0024 


.0527 


31,620 


231,142 


115,908 


4,810 


33.4 


66.6 


770 


41.0 


378,600 


2,400 


.0576 


.0025 


.0551 


33,060 


241,609 


121, 156 


5,248 


33.4 


66.6 


805 


41.1 


394,375 


2,500 


.0602 


.0025 


.0577 


34,620 


253,072 


125,528 


4,372 


33.2 


66.8 


834 


41.5 


410, 160 


2,600 


.0630 


.0027 


.0603 


36,180 


264,476 


129,899 


4,371 


32.9 


67.1 


863 


41.9 


425,926 


2,700 


.0656 


.0028 


.0827 


37,620 


275,002 


135, 148 


5,249 


33.0 


67.0 


898 


41.0 


441,700 


2,800 


.0684 


.0030 i .0654 


39,240 


286,844 


139,081 


3,933 


32.7 


67.3 


924 


42.5 


616,000 


3,905 


Ultimate strength. 
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CONCRETE AND MORTAR COLUMNS. 

Concrete Column No. 1652. 



1:2:4 Mixture. Cinders. Reenforced with 8 — S^ twisted steel 
bars. Age, 5 months 5 days. 

Sectional area of column, gross, 159.77 square inches; net,v 155.27 
square inches. 

Sectional area of bars, 4.50 square inches. 

See volume of 1905, page 385, for original table. 



Applied loads. 


On 50" gauged 
length. 


Computed 
stress on bars. 






Per cent of 
load on— 


Stress 


Ratio, 
pounds 














Stress 
on con- 


Incre- 
ment 






per 
square 


per 
square 


































crete by 


on 






inch 


inch. 




Per 


Com- 




Resil- 


Per 




differ- 


con- 


Con- 




on 


bars 


Total. 


square 


pres- 


Set. 


square 


Total. 


ence. 


crete. 


Bars. 


con- 


to 




inch. 


sion. 






inch. 












crete. 


con- 
crete. 


Lbs. 


Lbs. 


Inch. 


Inch. 


Inch. 


Lbs. 


Lbs. 


Lbs. 


Lbs.' 






Lbs. 




15,977 


100 


0. 


0. 


0. 


















31,954 


200 


.0023 


0. 


.0023 


"1,386" 


■■fi'^io' 


'"^'^qY 




"6i."i' 


'38.'9' 


63' 


"2i.*9" 


47,931 


300 


,0049 


.0004 


.0045 


2,700 


1-, 150 


1 04 


i6;637' 


62.0 


38.0 


128 


21.1 


63,908 


400 


.0080 


.0006 


.0074 


4,440 


li. »80 


2 51 


8,147 


58.3 


41.7 


180 


24.7 


79,885 


500 


.OUl 


.0008 


.0103 


6,180 


2r SIO 


3 98 


8,147 


56.5 


43.5 


232 


26.6 


95,862 


600 


.0142 


.0012 


.0130 


7,800 


3'.! 00 


4 86 


8,687 


56.1 


43.^ 


288 


27.1 


111,839 


700 


.0176 


.0015 


.0161 


9,660 


4:^ 170 


5. 92 


7,607 


54.7 


45.3 


337 


28.7 


127,816 


800 


.0210 


.0018 


.0192 


11,520 


SJ.S40 


5.N [^ 


7,607 


53.6 


46.4 


386 


29.8 


143,793 


900 


.0241 


.0020 


.0221 


13,260 


5^.^.70 


6^. ]46 


8,147 


53.3 


46.7 


439 


30.2 


159,770 


1,000 


.0275 


.0023 


.0252 


15,120 


6>^.LJ40 


7 . 753 


7,607 


52.7 


47.3 


488 


31.0 


175,747 


1,100 


.0310 


.0028 


.0282 


16,920 


7..: 40 


8 m 


7,877 


52.3 


47.7 


539 


31.4 


191,724 


1,200 


.0343 


.0028 


.0315 


18,900 


8.050 


9 97 


7,067 


51.6 


48.4 


584 


32.4 


207,701 


1,300 


.0376 


.0030 


.0346 


20,760 


9 :. L20 


9 04 


7,607 


51.3 


48.7 


633 


32.8 


223,678 


1,400 


.0410 


.0032 


.0378 


22,680 


10 «0 


10 41 


7,337 


50.9 


49.1 


680 


33.4 


239,655 


1,500 


.0445 


.0034 


.0411 


24,660 


11 70 


11. .08 


7,067 


50.4 


49.6 


726 


34.0 


255,632 


1.600 


.0483 


.0037 


.0446 


26,760 


12 .20 


11 35 


6,527 


49.8 


50.2 


768 


34.8 


271,609 


1,700 


.0520 


.0038 


.0482 


28,920 


13 ■ 140 


12 -i i92 


6,257 


49.1 


50.9 


808 


35.8 


287,586 


1,800 


.0552 


.0040 


.0512 


30,720 


13 ^..140 


13: :«9 


7,877 


49.1 


50.9 


859 


35.8 


303,563 


1,900 


.0590 


.0042 


.0548 


32,880 


14:. 160 


13' 26 


6,257 


48.6 


51.4 


899 


36.6 


319,540 


2,000 


.0626 


.0043 


.0583 


34,980 


15: ilO 


14' . 53 


6,527 


48.1 


51.9 


941 


37.2 


335,517 


2,100 


.0676 


.0047 


.0629 


37,740 


16 .S30 


14- 10 


3,557 


46.9 


53.1 


964 


39.1 


351,494 


2,200 


.0714 


.0050 


.0664 


39,840 


17 ■ !80 


15 57 


6,527 


46.6 


53.4 


1,006 


39.6 


367,471 


2,300 


.0749. 


.0050 


.0699 


41,940 


18 .30 


16. ■- .64 


6,527 


46.3 


53.7 


1,048 


40.0 


383,448 


2,400 


.0793 


.0056 


.0737 


44,220 


is^ m 


16 ^81 


5,717 


45.8 


54.2 


1,085 


40.8 


399,425 


2,500 


.0838 


.0060 


.0778 


46,680 


21 '.■►60 


17:.:'«8 


4,907 


45.2 


54.8 


1,117 


41.8 


415,402 


2,600 


.0888 


.0064 


.0824 


49,400 


22:\ m 


17..J45 


3,557 


44.3 


55.7 


1,140 


43.4 


484,000 


3,029 


Ultimate stn 


mgth. 
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CoNCBETE Column No. 1653. 
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1:3:6 Mixture. Cinders. Reenforced with 4 — J'' twisted steel 
bars. 

Age, 5 months 5 days. 

Sectional area of column, gross, 158.76 square inches; net, 156.51 
square inches. 

Sectional area of steel bars, 2.25 square inches. 

See volume of 1905, page 386, for original tables. 



Applied loads. 


On 50" gauged 
length. 


Computed 
stress on bars. 






Percent of 
load on- 


Stress 


Ratio, 
pounds 








Stress 


Incre- 
ment 




per 


per 
















on con- 
crete by 






square 
inch 


square 
inch. 


Total. 


Per 
square 
inch. 


Com- 
pres- 
sion. 


Set. 


Resil- 
ience. 


Per 
square 
inch. 


Total. 


differ- 
ence. 


con- 
crete, 

• 


Con- 
crete. 


Bars. 


on 
con- 
crete. 

Lbs, 


bars 
to 
con- 
crete. 


Lbs. 


Lb8. 


Inch. 


Inch, 


Inch, 


Lbs. 


Lbs, 


Lbs, 


Lbs. 








15,876 


100 


0. 


0. 


0. 


















31,752 


200 


.0035 


.0003 


.0032 


"1,926' 


'"4,"326' 


"ii*656' 





ii's' 


'27.2' 


74' 


'"25."9'" 


47,628 


300 


.0076 


.0008 


.0068 


4,080 


9,180 


22,572 


11,016 


71.1 


28.9 


144 


28.3 


63,504 


400 


.0124 


.0012 


.0112 


6,720 


16,120 


32,508 


9,936 


68.3 


31.7 


208 


32.3 


79,380 


500 


.0169 


.0017 


.0152 


9,120 


20,520 


42,984 


10,476 


67.7 


32.3 


275 


33.2 


95,256 


600 


.0218 


.0023 


.0195 


11,700 


26,325 


53,055 


10,071 


66.8 


33.2 


339 


34 5 


111, 132 


700 


.0276 


.0036 


.0240 


14,400 


32,400 


62,856 


9,801 


66.0 


340 


402 


35.8 


127,008 


800 


.0327 


.0041 


.0286 


17,160 


38,610 


72,522 


9,666 


65.3 


347 


463 


37.1 


142,884 


900 


.0380 


.0048 


.0332 


10,920 


44,820 


82,188 


9,666 


64.7 


35.3 


525 


37.9 


158,760 


1,900 


.0444 


.0054 


.0390 


23,400 


52,650 


90,234 


8,046 


63.2 


36.8 


576 


40.6 


174,636 


1,100 


.0493 


.0050 


.0434 


26,040 


58,500 


100,170 


9,936 


63.1 


36.9 


640 


40.7 


190,512 


1,200 


.0550 


.0067 


.0483 


28,980 


65,205 


109,431 


9,261 


62.7 


37.3 


699 


41.5 


206,388 


1,300 


.0606 


.0071 


.0535 


32,100 


72,225 


118,287 


8,866 


62.1 


37.9 


756 


42.5 


222,264 


1.400 


.0674 


.0081 


.0593 


35,580 


80,055 


126,333 


8,046 


61.2 


38.8 


807 


441 


238,140 


1,500 


.0746 


.0093 


.0653 


39,180 


88.155 


134,109 


7,776 


60.3 


39.7 


857 


45.7 


254,016 


1,600 


.0823 


.0108 


.0715 


42.900 


96,525 


141,615 


7,506 


59.5 


40.5 


905(1 47.4 1 


2B9,892 


1,700 


.0906 


.0128 


.0778 1 46,680 


105,0:J0 


148,986 


7,371 


58.7 


41.3 


952 


49.0 


285,768 


1,800 


.1006 


.0157 


.0849 50,940 


114,615 


155,277 


6.291 


57.5 


42.5 


992 


51.4 


306,700 


1,932 


Ultimate strength. 
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GONO&ETX AND MOBTAB COLUlUfa. 

CoNCBETE Column No. 1654. 



1:3:6 Mixture. Cinders. Reeofbrced with 8 — }^ twisted steel 
bars. 

Sectional area of column, gross, 159.01 square inches; net, 154.51 
square inches. 

Sectional area of steel bars, 4.50 square inches. 

See volume of 1905, page 3^87, for ordinal table. 



Applied loads. 


1 
On 30" Ranged Compated 
lengtn. , stress on bars. 


' 


Percent of 
load on- 


Stress 


Ratio, 
pounds 
















Stress Incre- 




per 

square 

mch 


per 












on con- 


ment 






square 














crete by 


on 






inch. 




Per 


Com- 




Resil- 
ience. 


Per 




differ- 


con- 


Con- 
crete. 




on 


bare 


Total. 


square 
inch. 


pres- 
sion. 


Set. 


?Sr 


Total. 


ence. 


crete. 


Bars. 


con- 
crete. 


to 
con- 


























crete. 


Lb9. 


£6*. 


Inch. 


Inch, 


Inch. 


Lbs. 


Lb9. 


Lb8, 


Lb9. 






Lbs, 




16,fl01 
31,802 


100 
200 


0. 
.0019 


0. 
0. 


0. 
.0019 


















■i;i46' 


"h'm 


"i6,*77i' 




"67.'7' 


'sis' 


76' 


"i6."3 


47,703 


300 


.0044 


0. 


.0044 


2,640 


ll.'rBd 


19,922 


o.'isi" 


62.6 


37.4 


129 


2a5 


63,004 


400 


.0072 


.0004 


.0068 


4.080 


1^.:^60 


29,343 


9,4a 


61.5 


38.5 


190 


21.5 , 


79,a05 


500 


.0114 


.OOOS 


.0111 


6,660 


2x*m 


33,634 


4,291 


52.a 


47.1 


218 


30 6 


06,400 


600 


.0133 


.0003 


.0130 


7,800 


35.100 


44,405 


10,771 


5S.9 


441 


287 


27.2 1 


111,307 


700 


.0162 


.0005 


.0157 


9,420 


42,:i90 


53,016 


8,611 


5&ff 44.4 


343 


27.5 1 


127,206 


800 


.0198 


.0011 


.0187 


11,220 


scKm 


60,817 


7; 801 


54.6 45.4 


394 


28.5 ; 


143,109 


900 


.0231 


.0014 


.0217 


13,020 


5^, flO 


68,618 


7,801 


53.9 46.1 


444 


28.3 


1»,010 


1,000 


.0203 


.0016 


.0247 


14,820 


&3 tm 


76,419 


7,801 


53.4 1 46.6 


4e 


2IL9 


174,911 


1,100 


.0308 


.0027 


.0281 


16,860 


7'. S70 


83,140 


6,721 


52.3 ; 47.7 


538 


31.3 


190,812 


l,2t» 


.0346 


.0029 


.0317 


19,020 


8^^.,'390 


89,321 


6,181 


51.1 1 48.a 


578 


32.9 


206,713 


1,300 


.0377 


.0032 


.0345 


20.700 


91150 


97,662 


8,341 


51.2 48;8 


632 


32:8 


222,614 


1,400 


.0411 


.0033 


.0378 


22,680 


iaz,<«o 


104,653 


6,991 


50.6 


49.4 


677 


33.5 


238,515 


1,500 


.0449 


.0036 


.0413 


24,780 


lll.ilO 


111,104 


6,451 


49:9 


60.1 


719 


34.5 


254,416 


1,600 


.0488 


.0038 


.0450 


27,000 


12 S. TOO 


117,015 


5,911 


49.1 


50.9 


757 


35.7 


270,317 


1,777 


.0521 


.0039 


.0482 


28,920 


131^ 140 


124,276 


7,261 


48.8 


5L2 


804 


36.0 


286,218 


r,8oo 


.0558 


.0040 


.0518 


31,080 


1^1 ^ 


130,457 


6,181 


48.3 


51.7 


844 


36.8 


302,119 


1,900 


.oseo 


.0041 


.0556 


33,300 


l4iK s50 


136,368 


5,9U 


47.6 


52.4 


883 


37.7 


31»,020 


2,000 


.0633 


.0043 


.0590 


35,400 


IffiJ. 100 


142,819 


6,451 


47.3 


52.7 


924 


38.3 


333,921 


2,100 


.0682 


.0046 


.0636 


38,160 


171.720 


146,300 


3,481 


46.0 


54.0 


947 


40.3 


349,822 


2,200 


.0721 


.0046 


.0675 


40,500 


18-2.350 


151,671 


5,371 


45.4 


54.6 


982 


41.2 


365,723 


2,300 


.0761 


.0048 


.0713 


42,780 


m, m 


157,312 


5,641 


45.0 


56.0 


1,018 


42.0 


381,624 


2,400 


.0807 


.0051 


.0756 


45,360 


201 120 


161,603 


4,291 


44.2 


55.8 


1,046 


43.4 


397,525 


2,500 


.0856 


.0050 


.0797 


47,820 


215. m 


166,434 


4.831 


43.6 


56.4 


1,077 


44.4 


413,426 


2,600 


.0908 


.0068 


.0840 


50,400 


2& HOO 


170,725 


4,291 


42.9 


57.1 


1,105 


45.6 


429,327 


2,700 


.0971 


.0085 


.0886 


53,160 


23iK J20 


174,206 


3,481 


42.1 


57.9 


1,127 


47.2 


445,228 


2,800 


.1042 


.0111 


0931 


55,860 


251. {70 


177,957 


3,751 


41.5 


58.5 


1,152 


48.5 


493,000 


3,;00 


Ultimate stn 


jngth. 
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Kahn Bars from The, Trussed Concrete Steel Company, 

Detroit, Mich. 

TENSILE TESTS, 

The following tensile specimens represent metal in bars for reen- 
forcing concrete columns: 




.606 
.505 



Sec- 
tional 
area. 


Elastic 

limit per 

square 

inch. 


TensUe 
strength 

per 
square 
inch. 


Elon- 
gation. 


Con- 
trac- 
tion of 
area. 


Sq.in. 
.10 
.10 
.20 
.20 


U>9. 

46,200 
39,800 
37,000 
40,500 


LbB, 

66,200 
60,200 
60,000 
60,600 


Perct. 
44.0 
46.0 
30.0 
37.6 


Per a. 
62.0 
69.0 
64.6 
69.8 



Elongation 
of inch 
sections. 



.44* 
.46* 
.39* .39* 
.47* .38 



Appearance. 



Fine silky; cup-shaped. 
Do. 
Do. 
Do. 
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COMPBESSIOir TESTS OF COITCBETE PILES. 

Material Received from the Boston Elevated Railway 

Company. 



Weight, 1,653 pounds = 149.2 pounds 
per cubic foot. 

Sectional area, mean, 187.63 square 
inches. 

Ends squared off and faced with 
neat cement. 

Description furnished by Mr. Fred- 
erick F. Low, architect, Boston Ele- 
vated Railway Company. 

Composition: Portland cement, 1; 
sand, 2i; broken stone (granite), 4. 

Reenforced with No. 3 electrically 
welded CUnton wire cloth.. 

Cement used was lumpy. 

This pile was cast January 4, 1907, 
in building heated by salamander 
stoves to an average temperature of 
55°, where it was kept for a period of 
18 days, when it was forwarded to the 
testing laboratory and thereafter kept 
at a temperature ranging from 60° to 
70° F. 

Age when tested, 2 months. 






13? 
15" 



?75r 



lS?95i 
15?45 



h^ 



o 



Plld K0.V212. 






First crack 

Ultimate strength, 
Ultimate strength, 



Pounds. 

^ 482, 000 

total 482, 000 

per square inch 2, 570 



Opened obUoue and longitudinal cracks 
near one end ot the pile. 

Weight, 1,561 pounds- 154.7 pounds 
per cubic foot. 
Sectional area, 180.73 souare inches. 
Ends squared off and raced with neat 
^ cement. 

10 Description fumiahed by Mr. Frederick 
#• F, Low, architect, Boston Elevated Rail- 
2 M^ay ComFjany, 

Composition: Portland cement, I; sand, 
2i; broken stone (granite), 4. 

Reenforced with No. 3 electrically 
welded Clinton wire cloth, consisting ot 
17 longitudinal wires, each ".25 diameter, 
and circular wires spaced 12" apart of ".15 
diameter each, forming meshes 2"X12". 
The wire cloth overlapped along one side 
^ of the pile. 

T This pile was cast out of doors Decem- 

ber 3, 1906, in temperature of about 30° F. ; covered with salt hay to 
a depth of 1 foot, over which canvas was spread. The following 
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day the temperature dropped to 2° F., and the fourth day after- 
wards to 2° F. below zero. The hay and canvas were removed 
December 28 and the pile left exposed to the weather until January 
22, 1907, when it was forwarded to the testing laboratory. 
Age when tested, 3 months 1 day. 

Pounds. 

First crack 460, 000 

Ultimate strength, total 473, 000 

Ultimate strength, per square inch 2, 620 

Opened oblique and longitudinal cracks near one end of the pile. 
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BRICKS. 

COMPRESSION TESTS, 
The following ten specimens represent bricks used in pierS^: 

HARD, WATER-STRUCK BRICK FROM NEW ENGLAND BRICK COMPANY'S YARD NO. 

34. ROCHESTER, N. H. 



Dtmenalons. 


SeetlonaJ 
area. 


First crack. 


Compressive strength. 


Height. 


Compressed surface. 


Total 


Per square 
Indi. 


Inches. 

2.14 
2.15 
2.15 
2.08 
2.13 


Inches. 
3.55 
3.57 
^.53 
3.46 
3.52 


Inches. 
7.92 
7.78 
7.80 
7.60 
7.94 


Sq. in. 
28.12 
27.77 
27.86 
26.30 
27.95 


Pounds. 
143,000 
184,000 
178,000 
189,000 
143,000 


Pounds. 
314,000 
295,000 
353,000 
471,000 
336,000 


Pounds. 
11,170 
10,620 
12,680 
17,910 
12,020 



LIGHT HARD BRICK FROM NEW ENGLAND BRICK COMPANY'S YARD NO. 12, EPPINO 

N.H. 



2.20 


3.78 


7.93 


29.98 


53,000 


200,800 


6,700 


2.34 


3.75 


7.86 


29.48 


88,000 


238,200 


8,080 


2.26 


3.81 


7.92 


30.18 


128,000 


183,000 


6,060 


2.39 


3.95 


8.18 


32.31 


74,000 


119,000 


3,680 


2.33 


3.90 


8.09 


31.55 


122 000 


146,000 


4,620 



Additional Samples Received from The Fredonia Brick Com- 
pany, Fredonia, Kans. Red Clay Face Bricks. 

COMPRESSION TESTS. 



Description. 


Dimensions. 


Sectional 
area. 


First crack. 


Compressive strength. 


Height. 


Compressed sur- 
face. 


Total. 


Per square 
incn. 


Pressedl 


Inches. 
2.23 
2.30 
2.31 
2.80 


Inches. 
3.87 
3.91 
3.78 
3.70 


Inches. 
8.02 
8.12 
8.11 
8.75 


Sq. in. 
3L04 
31.75 
30.66 
32.38 


1 
Pounds. Pounds. 
204,000 227.000 


Pounds. 
7,310 
6,900 
9,950 
6,920 


Pnssedll 

Wire cut III 

Wire out IIII 


184,000 
141,000 
69,000 


219,000 
305,000 
224,000 



ABSORPTION TESTS. 
Bricks immersed in water one week. 



Marks. 


Weight. 


Gain in 
weight. 


Absorption. 


Dry. 


Wet. 


By weight. 


By volume. 


I '. 


Lbs. Ozs. 
5 5 


Lbs. Ozs. 
5 Hi 
5 13 


Ounces. 

n 


Per cent. 
7.6 
6.3 


Per cent. 
16.2 
13.4 


Ill 
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Paving Bricks. 

COMPRESSION TESTS. 

Specimens furnished by Messrs. Fiske & Co. (Incorporated) , Boston, 
Mass. 

Compressed surfaces faced with plaster of Paris. 
Tested on edge. 



Brand. 


Color. 


Weight. 


DimflBsioin. 


Sec- 
tional 
area. 


First 
oniRk. 


Compreflsive 
strength. 


Height. 


Compressed 
smiaoe. 


Total. 


Per 
moh. 


Voioan 


Dark buff.. 

Buff 

Dark red... 
do 


Lbf. 0z9. 

8 12! 

9 15} 
9 13 


Inches. 
4.08 
8.91 
3.97 
3.90 
3.87 
3.91 


Inches, 
2.43 
3.18 
3.20 
3.30 
3.10 
3.14 


Incheh, 
8.67 
9.13 
9.23 
9.00 
8,97 
9.40 


8q. in, 

29.03 
29.54 
29.70 
27.81 
29.52 


Pounds. 
85,000 
71,000 
112.000 
126^080 
52,000 
42,000 


Pounds. 
192,000 
292,000 
348,000 
38^500 
276,000 
372,000 


PotiiMis 
9,217 
10,050 
11,781 
13, MS 
9,924 
12,602 


James M. Pater. 

Kushequaa 

Nane*. ........ 


Shawmut, Pa.. 
Johnsonburg, 
Pa. 


do 

do 



a These two brick were made from the same clay. The brick branded ' 
the brick without brand mark being a wtre-cut one. 



' KuAequa " wa« re-pressed, 



The Shawmut and Johnsonburg bricks represent material which 
was used in piers Nos. 1759-1764. 

These samples came from piers after .testing, selecting bricks which 
shpwed no signs of injury during the pier teste. 



Digitized by 



Google 



^11 



•a 
t 

Eh 



^1 

SB 



BBIOKS. 

ig§iii§ $i§§i§ §§§§!§ i §gii§ 



271 



|§§§§§i 



§§§§§§ §§§§§§ § §§§§§ 



!§§§§§§ §§§§§§ §§§§§§ § §§§§§ 

8888388 SfsgSS SS'SSSS S" S'SSSS 



.§ 



^SSSfSSS 



ra cq9 cQ ra ra 






•4 00 00 00 00 00 oo 

►5' 



00 00 00 00 0000 



SS?:^^d S 888SS 

oooooooooood 00 OftAOiodod 









"^"^^'d*'d*'^ t^ t^t^r^t^t^ 






e4 cj c<i cj e4 c4 






I 



I 



S 



•c 

^ooooo Sooooo 



oooooo *" ooooo 



Pr. 

O O OOO ^dOOO 






QD 

Digitized by 



Google 



272 



BBIOKS. 



II 



I- 



a 



•s 

2 

O 

i 






I 
I 



aii§iii.lil?§l SiiiS 

_! 

!§§§§§§ §§§§§§ !§!§§ 

gSaSSSR 9«8S¥r 85588 

l§§§§5§ • ; ; i : i i §§!§§ 

|SS8SSV :::::: ^''^Vsg 
^ :::::: 

^{S88S8S SSS^^S 38SSS 



co-B§RS8^2 2S2SS8 88SSS 



O O I-* -H ^ »H »H ^^^^^,H r1»Hl-l,-H,^ 



o o o o o o 
g'O'O'O'O'O 

•3 



OO biOa 06 O ^ 

* ci ci c« c^ c<i cj 
XXXXXX 



O 04 C4 O C) C4 



88SSSS S8SSS 

0^040400 0505 c« ej e«! ei c<« 

XXXXXX xxxxx 

8^^8^^ §9§;^gS§3 











f 












i 











aooooo "^oooo 



SSjSSS? 





Digitized by 



Google 



BRICKS. 

Cement-Sand Bricks. 
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Specimens received from Mr. Albert J. Capron, Portland, Oreg. 
Made by Cement Products Company, Portland, Oreg. 
Each brick was made with a panel 2''.05X6''.17 by ^^.32 deep. 



COMPRESSION TESTS, 



Panels were filled with neat cement and compressed surfaces were 
then faced with plaster of Paris. 



HarkB. 


Color. 


Dimensions. 




First crack. 


Compressive strength. 


Height. 


Compressed sur- 
faces. 


oeciioiiAi 
area. 


Total. 


Per square 
inch. 


Al 
Bl 


§3':::::: 


Inches. 
2.25 
2.26 


Inches. 
3.96 
3.96 


Inches. 
8.12 
8.13 


32.36 


Pounds. 

81,100 
96,000 


Pounds. 
85,800 
109,100 


Pounds. 
2,650 
3,370 



ABSORPTION OF WATER, 



Marks. 


Weight. 


Gain in 
weight. 


Absorption. 


Dry. 


Wet. 


By weight. 


By volume. 


Al 
Bl 


Lbs. Ozs. 
4 10} 
4 12} 


Lbs. Ozs. 
6 3} 
5 5 


Ounces. 


Per cent. 
12 A 
11.1 


Percent. 
23.3 
21.3 



17253—08 18 
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274 BBI0K8. 

BRICKS. 

COMPRESSION TESTS. 
Material contributed by Mr. Albert J. Capron, Portland, Oreg. 



Description. 


Dimensions. 




First 
crack. 


Compressive 
strength. 


Heiglit. 


Compressed 


area. 


Total. 


Per 

square 
inch. 


a Red face brick 


Inches. {Inches. 
2.S2 3.80 


Inches. 
8.15 
8.20 
8.70 
8.73 


Sq. in. 
31.70 
32.06 
22.45 
22.52 


Pounds. 
126,000 
125,000 
216,000 
149,000 


Pounds. 
434,000 

514,000 
424,000 
419,000 


Pounds. 
13,600 

16,030 
18,890 
18,610 


Do 


2.34 
4.16 
4.02 


3.91 
2.58 
2.58 


b Red paving brick 

Do 





The paving brick were branded "Western Clay Mfg. Co.'' They 
were tested on edge. 

ABSORPTION TESTS ON SAMPLES A AND B, 

Time of immersion, 7 days. 



ICarks. 


Weight. 


Gahiin 
weight. 


Absorption. 


Dry. 


Wet. 


By weight. 


Byvolome. 


a 
b 


Lbs. Ozs. 

6 

7 8 


Lbs. Ozs. 

6 3 

7 11 


Ounces. 

3 

* 3 


Per cent. 
3.1 
2.5 


Per cent. 
7.1 
5.6 



Sand-Limb Bricks from the Quartermaster, U. S. Army, West 

Point, N. Y. 

COMPRESSION TESTS, 

Samples labeled "Rochester Composite Brick Co., Rochester, 
N. Y.'^ 
Compressed siuf aces faced with plaster of Paris. 



Harks. 


Description. 


Dimensions. 


Sectional 
area. 


First 
crack. 


Ultimate strength. 


Height. 


Compressed 
surface. 


Total. 


Per 


60 
72 
73 


Whole brick 

Half brick 


Inches. 
2.35 
2.37 
2.45 


Inches. 
4.01 
4.02 
4.04 


Inches. 
8.17 
4.10 
4.20 


8q. in. 
32.76 
16.48 
16.07 


Pounds. 

07,000 
87,000 
76,200 


Pounds. 

127,000 
80,800 
77,800 


Pounds. 
3,880 
5,460 
4,680 


do 
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BBIGK8. 275 

Sand-Lime Bricks begeiveb from Sandy Hook Proving Ground. 

transverse tests. 
Ends supported 7 inches apart, loaded at the middle. 



Deaeription. 




Ultimate strength. 


Width. 


Depth. 

Inches. 
2.28 
2.26 
2.29 
2.20 


'Total. 


Mod. of 
Rper 
square 
inch. 


The Sand-lime Brick Company, No. 1 


Inches. 
a96 
4.00 
4.06 
4.00 


Pounds. 

S20 

660 

610 

1,220 


Pounds. 
264 
342 
300 

662 


The Sand-M''n« Briok Cn^pany, No. 2 


QranitA RriHr OevnpAny • 


Th« TMAmoTid FttnnA "Rrlnk Comnanv 


The Peeriesfl Brick Company 6 , , - - , 













a Diamond-ehaped, smiken panel used on the compression side of the sample. 
bBBokenwhanviceived. No transverse test feasible. 

ABSORPTION OF WATER. 

One-half of each of the above bricks was immersed in water 48 
hours. 



I>escrlption. 



Weight. 



Dry. 



Wet. 



Gain 

in 

weight. 



Absorption. 



volume. 



Lbs. Ozs. 

The Sand-lime Brick Co., No. 1 2 6J 

The Sand-lime Brick Co., No. 2 ^ 2 5 

Granite Brick Co 2 6} 

The Diamond Stone Brick Co ' 2 4 

The Peerless Brick Co 2 4^ 

I : 



Lbs. Ozs. 
2 lOi 
2 10 
2 12} 
2 8{ 
2 10 



Ounces. 
5 



% 



Per cent. 
14.0 
13.5 
16.6 
11.8 
l&l 



Per cent. 
M.7 
24.0 
27.4 
20.6 
24.7 



COMPRESSION TESTS. 



Half bricks after having been immersed in water 48 hours. 
Compressed surfaces faced with plaster of Paris. 



Description. 


Dimensions. 


Sec- 
tional 
area. 


First 
crack. 


Compressive 
strength. 


Height. 


Compressed 
surface. 


Total 


Per 
square 
inch. 


The Sand-Ume Brick Co., No. 1 . . 
The Sand-lime Brick Co., No. 2. . 


Inches. 
2.28 
2.26 
2.29 
2.20 
2.38 


IncJies. Inches. 
3.98 4.05 
4.00 4.00 
4.08 4.06 
4.00 1 4.05 
4.05 ' 4.00 
1 


iSfg. in. 

16.12 

16.00 

16.56 

16.20 

16.20 


Pounds. 
30,300 
29,200 
31,600 
50,000 
20,000 


Pownds. 
45,100 
36,600 
.''5,300 
53,100 
25,200 


Pounds. 
2,800 
2,290 
2,130 
3,280 
1,660 


The Diamond Stone Brick Co. . . 
The Peerless Brick Co 





Other half of bricks, which had not been immersed in water. 
Compressed surfaces faced with plaster of Paris. 
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BBIOKS, 
COMPRESSION TESTS— ContmvLed. 



DeaciiptloiL 


Dimensions. 


Beo- 
tional 
area. 


First 
crack. 


Compressiye 
strength. 


Height. 


Compressed 
surface. 


TotaL 


Per 

square 
inch. 


The 8and-Ume ^rick Co., No. 1 . . 
The Sand-lime Brick Co., No.2. . 
Granite Brick Co 


Inches. 
2.28 
2.25 
2.29 
2.20 


Inches. 

3.98 
4.00 
4.06 
4.00 


Inches. 
3.76 
3.67 
2.82 
3.80 


14.28 
11.51 
1&^ 


POttfMil. 

45,500 
23,000 
20,900 
45,400 


Pounds, 
50,500 
27,900 
23,400 
46,700 


Pounds. 
3,380 
1,050 
2,030 
3,070 


The Diamond Stone Brick Co... 



Compressiye Elastic Pbopebties of Brick. 

No. 1234. 

From the Hydraulic Press Brick Company, Washington Branch, 
Washington, D. C. 

Dark red face brick. Color, No. 8. 
Dimensions, 2''.36X4''.02 hj 8''.28 long. 
Sectional area, 9.49 square inches. 
Gauged length, 5^. 



Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Pounds. 
1,896 
4,745 
0,490 
14,235 
18,980 
23,725 
28,470 
33,215 
37,960 
40,500 


Pounds. 

200 

500 

1,000 

1,500 

2,000 

3,000 
3,500 
4,000 
4,268 


Inch. 

0. 

.0017 
.0044 
.0070 
.0068 
.0123 
.0150 
.0178 
.0220 


Inch. 

0. 

0. 

.0005 
.0007 
.0010 
.0013 
.0017 
.0022 
.0029 


Initial load. 

E (1,000-3,000)»1,081,000 pounds per square inch. 
Ultimate strength. 
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No. 1235. 
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From the Hydraulic Press Brick Company, Washington Branch, 
Washington, D. C. 
Color, No. 58 ; light chocolate, mottled. 
Weignt, 6 poimds 7i ounces = 126 pounds per cubic foot. 
Dimensions, 2''.30X3''.98 by S'^.IO long. 
Sectional area, 9.15 square inches. 
Gauged length, 5*. 



Applied loads. 


In ganged length. 


Remarks. 


Total. 


Peroquare 
inch. 


Compres- 
.8ion. 


Set. 


Pounds. 

1,8M 

4,675 

0,150 

13,725 

18,300 

22,875 

27,450 

32,025 

36,600 

78,100 


Pounds. 
200 
500 
1,000 
1,500 
2,000 
2,500 
3,000 

' 3,500 
4,000 
8,536 


Inch. 

a 

.0006 

.0023 
.0037 
.0052 
.0067 
.0061 
.0095 
.0109 


Inch. 
0. 

a 

0. 

0. 

0. 
.0001 
.0002 
.0004 
.0006 


Initial load. 

E (1,000^,000)=1,786,000 pounds per square inch. 
Ultimate strength. 







No. 1236. 

From the Hydraulic Press Brick Company, Washington Branch, 
Washington, D. C. 

Color. No. 79; light buff, mottled. 

Weignt, 5 pounds 10 ounces = 129.8 pounds per cubic foot. 

Dimensions, 2''.29X4''.05 by 8''.07 long. 

Sectional area, 9.27 square inches. 

Gauged length, 5''. 



Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Pounds. 

1,854 

4,635 

9,270 

13,905 

18,540 

23,175 

27,810 

32,445 

37,060 

41,715 

46,350 

125,200 


Pounds. 

200 

500 

1,000 

1,500 

2,000 

2,500 

3,000 

3,500 

4,000 

4,500 

5,000 

13,506 


Inch. 
0. 
.0005 
. .0011 
.0020 
.0030 
.0039 
.0049 
.0050 
.0069 
.0080 
.0090 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0002 
.0002 


Initial load. 

E (1,000-3,000) =2,778,000 pounds per square inch. 

£ (l,000-5,000)-2,506.000poundsper square inch. 
Ultimate strength.' 
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BBICK8. 

No. 1237. 



From the Hydraulic Press Brick Company, Washingtcm Branch^ 
Washington, D. C. 
Color. No. 149; light chocolate, fine mottled. 
Weignt, 5 pounds 8i ounces = 130.5 poimds per cubic foot. 
Dimensions, 2''.30X3''.92 hj 8''.12 long. 
.Sectional area, 9.02 square inches. 
Gauged length, 5*. 



Applied loads. 


In gauged length. 


BemarkB. 










Total. 


Per souare 


Compres- 
sion. 


Set. 




Pounds. 


Pounds. 


Inch. 


Inch. 




1,804 


200 


0. 


0. 


Initial load. 


4,510 


500 


.0005 


0. 




9,020 


1,000 


.0016 


0. 




13,530 


1,500 


.0026 


0. 




18,040 


2,000 


.0037 


0. 




22,550 


2,500 


.6048 


.0001 




27,060 


3,000 


.0059 


.0002 


E (1,000^.000) =-2.439.000 pounds per square indi. 


31, 570 


3,500 


.0072 


.0003 




36,060 


4,000 


.008a 


.0003 




40,590 


4,500 


.0092 


.0004 




45,100 


5,000 


.0103 


.0004 


E (1,000-^,000) -2,410,000 pounds per square inch. 


121,500 


13,470 






Ultimate strength. 







No. 1238. 

From The Coffeyville Vitrified Brick and Tile Company, Coffey- 
ville, Kans. 

Dry pressed face brick. Grade 1, shade 5. Color, mediuim red. 
Weignt, 5 pounds 14 ounces = 1 19.4 pounds per cubic foot. 
Dimensions, 2''.46X4''.15 by 8''.33 long. 
Sectional area, 10.21 square inches. 
Giauged length, 5^. 



Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Pounds. 
2,042 
5,105 
10,210 
15,315 
20,420 
23,000 


Pounds. 
200 
500 
1,000 
1,500 
2,000 
2,253 


Inch. 

0. 
.0015 
.0041 
.0070 
.0111 


Inch. 

0. 

.0003 
.0005 
.0008 
.0015 


Initial load. 

E a.OOO-2,000) -833,300 pounds per square incb. 
Ultimate strength. 
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No. 1239. 
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From The Coffeyville Vitrified Brick and Tile Company, CoflFey- 
ville, Kans. 
Color, red. Grade 1, shade 10. 

Weight, 5 p6nnds ISJ omices = 118.9 pounds per cubic foot. 
Dimensions, 2''.47X4''.18 by 8''.40 long. 
Sectional area, 10.32 square inches. 
Gauged length, 6*. 



AppUed loadH. 


In gauged length. 


Remarks. 












Total. 


Per square 
indi. 


Compres- 
sion. 


Set. 






Pounds, 


Pounds. 


Inch. 


Inch. 






2,064 


200 


0, 


0. 


Initial load. 




5,160 


500 


.0004 


a 






10,320 


1,000 


.0012 


0. 






15,480 


1,500 


.0020 


0. 






20,640 


2,000 


.0029 


0. 






25,800 


2,500 


.0040 


- .0001 






30,960 


3,006 


.0050 


0. 


E (1.000-3.000) -2.632.000 pounds per 
inch. 


square 


36,120 


3,500 


.0062 


- .0001 




41,280 


4,000 


.0075 


0. 






46,440 


4,500 


.0090 


0. 






51,600 


5,000 


.0105 


0. 


£ (1,000-5.000) -2.151,000 pounds per 

indi. 
Ultimate strength." 


square 


62,400 


6,046 








1 



No. 1240. 

From The Coffeyville Vitrified Brick and Tile Company, Cofley- 
ville, Kans. 

Paving brick. Color, dark red. 

Weight, 6 pounds 4i ounces = 124.8 pounds per cubic foot. 

Dimensions, 2^.42 X4''.23 by 8''.49 long. 

Sectional area, 10.24 square inches. 

Gauged length, 5^. 



Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Pounds. 
2,048 
5,120 
10,240 
15,360 
20,480 
25,600 
30,720 

35,840 
40,960 
46,080 
51,200 

89,000 
90,400 


Pounds. 
200 
500 

1,000 
1,500 
2,000 
2,500 
3,000 

3,500 
4,000 
4,500 
5,000 

8,691 
8,828 


Inch. 

a 

.0002 
.0007 
.0013 
.0017 
.0022 
.0026 

.0032 
.0039 
.0043 
.0049 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
0. 
0. 
0. 


Initial load. 

E (1.000-3,000) -6,263,000 pounds per square 
inch. 

£ (1.000-5,000)-4,762,000 pounds per square 

inch. 
First crack. 
Ultimate strength. 




1 
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BBIOKS. 
No. 1241. 



From The Coffeyville Vitrified Brick and Tile Company, Coffey- 
ville, Kans. 
Color, dark red. 

Weignt, 8 poimds IJ oimces = 146.4 pounds per cubic foot. 
Dimensions, 2^.99 X S^M by 8''.22 long. 
Sectional area, 11.63 square inches. 
Gauged length, 5''. 



Applied loads. 




Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Pounds. 
2,326 
5,816 
11,630 
17; 445 
23,260 
29,075 
34,890 

40,705 
46,520 
52,335 
58,150 
63,965 
69,780 

201,000 
218,000 


Pounds. 
200 
600 
1,000 
1,500 
2,000 
2,500 
3,000 

3,600 
4,000 
4,600 
5,000 
6,500 
6,000 

17,283 
18,745 


Inch. 

0. 

0. 

.0002 
.0006 
.0010 
.0013 
.0017 

.0020 
.0025 
.0027 
.0031 
.0036 
.0040 


Inch. 

a 

0. 
0. 
0. 
0. 
0. 
0. 

0. 

0. 

0. . 

0. 

0. 

0. 


Initial load. 

E (l,000-3,000)-6,667,000 poimds per square 

E (1.00a-0,000)-6,579,000 pounds per square 

First crack. 
Ultimate strength. 











No. 1242. 

From Canton Pressed Brick Company, Canton, Ohio. 

Cream colored. 

Weight, 6 pounds 4 ounces = 132.7 pounds per cubic foot. 

Dimensions, 2^^.39 X 4^^.04 by 8''.42 long. 

Sectional area, 9.66 square mches. 

Gauged length, 5^. 



Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
indi. 


Compres- 
sion. 


Set. 


Pounds. 
1,032 
4,830 
0,660 
14,400 
10,320 
24,150 
28,080 

33,810 
38,640 
43,470 
48,300 

75,600 


Pounds. 
200 
600 
1,000 
1,600 
2,000 
2,500 
3,000 

3,500 
4,000 
4,500 
5,000 

7,816 


Inch. 

0. 

.0008 
.0022 
.0037 
.0051 
.0066 
.0081 

.0095 
.0100 
.0122 
.0138 


Inch. 

0. 

0. 
.0001 
.0002 
.0003 
.0005 
.0006 

.0007 
.0008 
.0010 
.0011 


Initial load. 

E (l,O0O^,000)=l,&52,000 pounds per square 

E (1,000-^,000) »1,887,000 pounds per square 

inch. 
Ultimate strength. 
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No. 1243. 

From Canton Pressed Brick Company, Canton, Ohio. 

Color, red. 

Weignt, 5 pounds 11 ounces = 136.8 pounds per cubic foot. 

Dimensions, 2^.30X3^.84 by 8''.13 long. 

Sectional area, 8.83 square inches. 

Gauged length, b". 



281 



AppUed loads. 


In gauged length. 


Remarks. 




Total. 


Per square 
inck. 


Compres- 
sion. 


-Set. 


Pounds. 
1,766 
4,415 
8 830 
13,245 
17,660 
22,075 
26,490 
30,905 

35,320 


Pounds. 
200 
500 
1,000 
1,500 
2,000 
2,500 
3,000 
3,500 

4,000 

500 
1,000 
2,000 

3,000 
3,500 
4,000 

4,500 
5,000 
5,500 
6,000 

11,314 


Inch. 

0. 

0. 

.0001 
.0002 
.0009 
.0016 
.0021 
.0029 

.0035 

.0001 
.0001 
.0010 
.0015 
.0022 
.0030 
.0036 

.0042 
.0050 
.0057 
.0065 


Inch. 
0. 
0. 
0. 
0. 
0. 

.0001 
0. 
0. 

.0001 


Initial load. 

E (1.50&^,500)=3,704,000 pounds per 

E (1,500-6,000)-3,814,000 pounds per 
Ultimate strength. 


square 
square 


























39,735 
44,150 
48,565 
52,980 

99,900 


.0001 
.0002 
.0003 
.0004 







No. 1244. 

From Tuna Valley Pressed Brick Company, Bradford, Pa. 

Face brick. Color, red. 

Made from shale; burnt with natural gas. 

Weight, 6 pounds 14 ounces =135 pounds per cubic foot. 

Dimensions, 2^.37 X3''.93 by 8''.07 long. 

Sectional area, 9.31 square inches. 

Gauged length, b". 



AppUed loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inck. 


Compres- 
sion. 


Set. 


Pounds. 
1,862 
4,655 
0,310 
13,965 
18,620 
23,275 
27,030 

32,685 
37,240 
41 805 
46,550 

72,800 


Pounds. 
200 
500 
1,000 
1,500 
2,000 
2,600 
3,000 

3,500 
4,000 
4,500 
5,000 

7,820 


Inch. 

0. 
.0012 
.0020 
.0030 
.0042 
.0054 
.0068 

.0084 

.0112 
.0130 


Inch. 

0. 
.0005 
.0007 
.0008 
.0009 
.0011 
.0014 

.0022 
.0027 
.0032 
.0039 


Initial load. 

E (1,000-3,000) -2,494,000 pounds per square 

E (1.000-5,000) « 2,564,000 pounds per square 

inch. 
Ultimate strength. 
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BBIOKS. 
No. 1246. 



From Tuna Valley Pressed Brick Company, Bradford, Pa. 

Face brick. Color, red. Marks. B6. 

Weight, 6 pounds = 142.2 pounds per cubic foot. 

Dimensions, 2^.37 X3''.94 by T'^.Sl long. 

Sectional area, 9.34 square inches. 

Gauged length, 5''. 



AppUed loads. 


In gauged length. 


Bemarks. 












Total. 


Per square 


Compres- 
sion. 


Set. 






Poundt. 


Poundt. 


Inch. 


Inch. 






1,868 


200 


0. 


0. 


Initial load. 




4,670 


500 


0. 


0. 






9,340 


1,000 


.0001 


0. 






14,010 


1,500 


.0005 


0. 






18,680 


2,000 


.0010 


0. 






23,360 


2,509 


.0014 


0. 






28,020 


3,000 


.0018 


0. 






32,690 


3,^00 


.0023 


0. 


£ <1,600-3,500)-6,656,000 pounds per aquare 1 
inch ' 


37,360 


4,000 




0. 






42,030 


4,500 


.0035 


.0001 






46,700 


5,000 


.0041 


.0001 






61,370 


5,500 


. .0046 


.0002 






66,040 


6,000 


.0051 


.0002 


E (1,SOO-6,000)-6,114,000 pounds p 
inch. 


Br square 


132,500 


14,186 













No. 1246. 

From Jewettville Pressed and Paving Brick Company, Buffalo, 
N. Y. 
Wire-cut face bricks. Color, red. Marks, No. 9. 
Weight, 6 pounds J ounce = 140.3 pounds por cubic foot. 
Dimensions, 2",^ X 3r.96 by 8''. 12 long. 
Sectional area, 9.15 square mches. 
Gauged length, 5^, 



AppUed loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Poundt. 
1,830 
4,576 
9,150 
13,725 
18,300 
22,875 
27,450 

32,025 
36,600 
41,176 
45,750 
50,325 
54,900 
59,475 
.64,050 

217,400 


Pound*. 
200 
500 
1,000 
1,500 
2,000 
2,500 
3,000 

3,500 
4,000 
4,600 
6,000 

s,m 

6,000 
6,500 
7,000 

28,780 


hich. 

0. 

.0001 
.0004 
.0008 
.0011 
.0015 
.0020 

.0023 
.0027 
.0032 
.0037 
.0041 
.0045 
.0049 
.0063 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0002 
.0002 
.0002 
.0002 
.0002 


Initial load. 

E (1,000-^,000) » 6,250,000 pounds per square 
inch. 

E (1.000-7,000)-6,383,000 pounds per square 
Ultimate strength. 
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283 



From Jewettville Pressed and Paving Brick Company, Buffalo, 

Wire-cut face bricks. Color, red. Marks, No. 10. 

Weight, 6 pounds i ounce— 141.4 pounds per cubic foot. 

Dimensions, 2".30X3".95 by 8'M2 long. 

Sectional area, 9.09 square inches. 

Gauged length, 5''. . ^ 



Applied 


1 loadR. 


Im gauged length. 


Remarks. 










TotaL 


Per square 
Inch. 


Compres- 
sion. 


Set. 




Potindt. 


Powids. 


Inch. 


Inch. 




1,818 


200 


0. 


0. 


Initial load. 


4645 


500 


.0001 


0. 




9,ogo 


1,000 


.0001 


0. 




13,835 


1,600 


.0005 


0. 




i&,m 


2,000 


.0008 


0. 




22,725 


2,500 


.0011 


0. 




27,270 


3,000 


.0014 


0. 


E (l,000^,000)-7,602,000poundsper8quareinch. 


31,815 


3,500 


.0017 


0. 




36,360 


4,000 


.0021 


0. 




40,905 


4,500 


.0024 


0. 




45,450 


5,000 


.0628 


0. 




40,905 


6,500 


.0033 


0. - 




• 64,640 


6,000 


.0036 


0. 




69,065 


6,500 


.0040 


0. 




63,630 
230,000 


7,000 
26^302 


.0044 


.0001 


E|(l,000-7,000) - 7,143,000 pounds per square inch. 
Ultimate strength. 







No. 1248. 

From the Texarkana Brick Company, Texarkana, Ark. 

Face brick. Color, red. Marks, 1. 

Wei^t, 5 pounds 10 ounces = 134.6 pounds per cubic foot. 

Dimensions, 2''.28X3''.91 by S'^.IO long. 

Sectional area, 8.91 square inches. 

Gauged length, S''. 



AppUed loads. 


In gauged length. 


Remiirks. 










Total. 


Per square 
inct. 


Compres- 
sion. 


Set. 




Powtdt. 


Poundt. 


Inch. 


Inch. 




1,782 


200 


0. 


0. 


Initial load. 


4,455 


500 


0. 


0. 




8,910 


1,000 


.0005 


0. 




13,365 


1,500 


.0012 


0. 




17,820 


2,000 


.0019 


0. 




22,276 


2,500 


.0026 


0. 




26,730 


3,000 


.0034 


0. 


E (1,000-3,000) -3,448,000 pounds per square inch. 


31,186 


3,500 


.0041 


0. 




35,640 


4,000 


.0050 


0. 




40,005 


4,500 


.0058 


.0001 




44,650 


6,000 


.0068 


.0001 




49,005 


5,500 


.0079 


.0001 




53,460 


6,000 


.0087 


.0002 


E (1,000-6,000) - 3,125,000 pounds per square inch. 


79,200 


8,889 






Ultimate strength. 
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BBIOKS. 
No. 1249. 



From the Texarkana Brick Company, Texarkana, Ark. 

Color, light red. Marks, II. 

Weignt, 5 pounds 9 dunces = 129.6 pomids per cujjic foot. 

Dimensions, 2''.29X3''.99 by 8''.12 long. 

Sectional area, 9.14 square inches. 

Gauged length, 5"^. 



Applied loads. 


In gauged length. 


RemarkB. 


Total. 


Per square 
Inch. 


Compres- 
sion. 


Set. 


Pounds. 
1,828 
4,570 
9,140 
13,710 
18,280 
22,850 
27,420 
31,990 
36,560 
47,200 


Pounds. 
200 
500 
1,000 
1,500 
2,000 
2,500 
3.000 
3;500 
4,000 
5,164 


Inch. 

0. 
.0002 
.0012 
.0024 
.0041 
.0057 
.0078 
.0099 
.0124 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 
.0002 
.0002 
.0006 


Initial load. 

E (1,000-3,000)>-1,563.000 pounds persquareinoh. 
Ultimate strength. 







No. 1250. 

From the Texarkana Brick Company, Texarkana, Ark. 

Color, light. Marks, III. 

Weignt, 5 pounds 7i ounces — 115.9 pounds per cubic foot. 

Dimensions, 2''.32X4''.19 by S'^.SS long. 

Sectional area, 9.72 square inches. 

Gauged length, 5"". 



Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
indi. 


Compres- 
sion. 


Set. 


Pounds. 
1,944 
4,860 
9,720 
17,050 


Pounds. 

200 

500 

1,000 

1,754 


Inch. 

0. 

.0049 
.0164 


Inch. 

0. 

.0014 
.0056 


Initial load. 
Ultimate strength. 
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From the T. B. Townsend Brick and Contracting Company, Zanes- 
ville, Ohio. 

No. 1 paving block. Center brick from Endaly kiln. Color, dark 
brown. 

Branded: "Townsend Block Z." 

Weight, 8 pounds 10 ounces = 139.3 poimds per cubic foot. 

Dimensions, 3''.20 X S'^.QO by 8''.57 long. 

Sectional area, 12.48 square inches. 

Gauged length, 5^. 



AppUed loads. 


In gauged length. 


Remarks. 


Total. 


Per square 


Compres- 
sion. 


Set. 


Pounds. 
2,496 
6,240 
12,480 
18,720 
24,960 
31,200 
37,440 

43,680 

49,920 - 

56,160 

62,400 

68,640 

74,880 

81,120 

87,360 

160,000 
192,000 


Pounds. 
200 
500 
1,000 
1,500 
2,000 
2,500 
3,000 

500 
4,000 
4,500 
5,000 
5,500 
6,000 
6,500 
7,000 

12,821 
15,386 


Inch. 
0. 

a 

.0005 
.0009 
.0012 
.0014 
.0018 

.0022 
.0026 
.0031 
.0035 
.0040 
.0043 
.0047 
.0052 


Inch. 
0. 

a 

0. 
0. 
0. 
0. 
0. 

-.0001 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Initial load. 

K (1^00-3,000) -7,692,000 pounds per square 

E (1,000-7,000) -6,383,000 pounds per square 

First crack. 
Ultimate strength. 
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BRICKS. 



Tests of Material Collected at the Louisiana Purchase 
Exposition, St. Louis, Mo., 1904. 

COMPRESSIVE ELASTIC PROPERTIES OF BRICK. 

No. 1225. 
Marks, 51.. 

From the St. Louis Vitrified and Fire Brick Company, St. Louis, Mo. 
Dark red brick. 

Dimensions, 2''.45X3''.99 by S'^.S? long. 
Sectional area, 9.78 square inches. 
Gauged length, 5*. 



AppUed loads. 


In gauged length. 


ficmarkB. 


Total. 


Per square 


Compres- a^^ 
sion. 1 '^^• 


Pounds. 
1,956 
4,890 
9,780 
14,670 
19,660 
24,450 
29,340 

34,230 
39,120 
44,010 
48,900 
53,790 
68,680 
63,670 
68,460 
73,360 
78,240 
83,130 
88,020 
92,910 
97,800 


Pounds. 
200 
600 
1,000 
1500 
2,000 
2,600 
3,000 

3,600 
4,000 
4,500 
6,000 
6,500 
6,000 
6,600 
7,000 
7,600 
8,000 
8,500 
9,000 
9,500 
10,000 

2,000 
4,000 
6,000 
8,000 
6,000 
4,000 
2,000 

38,446 


Inch. 

a 

0. 

.0002 
.0006 
.0010 
.0012 
.0014 

.0017 
.0020 
.0022 
.0025 
.0029 
.0032 
.0034 
.0037 
.0040 
.0042 
.0045 
.0047 
.0051 
.Oa'W) 

.0009 
.0020 
.0031 
.0042 
.0032 
.0019 
.0008 


Inch. 

0. 

0. 


InitialJoad. 

E (1,000-3,000) -8,333,000 pounds per square 
Snapping sound. 

E (1,000-10,000) -8,182,000 pounds per square 

Ultimate strength. 




0. 


0. 


-.0001 






-.0002 






-.0002 






-.6662 
























-.0002 


376,000 







Brick broke up into a large number of fragments uncler the maxi- 
mum load. 
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MarkS; 51^. 

From the St. Louis Vitrified and Fire Brick Company, St. Louis, Mo. 

Branded: ^'St. Louis V, & F. B. Co.'' 

Dimensions, 2''.89X3".96 hj 8".95 long. 

Sectional area, 11.44 square inches. 

Gauged length, 5'\ 



AppUed loads. 


In gauged length. 


Remarks. 


Total. 


Per square 


Compres- 
sion. 


Set. 


Pounds. 
2,288 
5,720 
11,440 
17 160 
22,880 
28,600 
34,320 

40,040 
45,760 

S'S2 
57,200 

62,920 

68,640 

74,360 

80,080 


Pounds. 

200 

500 

1,000 

1,500 

2,000 

3,000 

3,500 
4,000 
4,500 
5,000 
5,500 
6,000 
6,500 
7,000 

2,000 
4,000 
6,000 
4,000 
2,000 

7,500 
8,000 

12,762 
20,892 


Inch. 

0. 

.0005 
.0010 
.0014 
.0019 
.0024 
.0029 

.0034 
.0038 
.0042 
.0046 
.0050 
.0055 
.0059 
.0064 

.0021 
.0040 
.0066 
.0040 
.0021 

.0068 
.0072 


Inch, 
0. 


Initial load. 

E (1,000^,000)-5,000,000 pounds per aquan 

E <l,00a^,000)-5,738,000 pounds per square 

First crack. 
Ultimate strength. 


0. 


—.0001 


—.0001 


0. 


0. 


0. 


.0001 
















.0001 


85,800 
91,520 

146,000 
239,200 


.0001 






1 







Pyramidal fragments. 
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BRICKS. 

No. 1227. 



Marks, 525. 

From Missouri. 

Dark chocolate color. Branded: "Athens Block." 

Dimensions, 3".47X4".02 bjr 9''.06 long. 

Sectional area, 13.95 square inches. 

Gauged length, 5". 



AppUed loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Pounds. 
2,790 
6,975 
13,950 
20,925 
27,900 
34,875 
41,850 

48,825 
55,800 
62,775 
69,750 
76,725 
83,700 
90,675 
97,650 
104,625 
111,600 
118,575 
125,550 

166,400 


Pounds. 
200 
500 
1,000 
1,500 
2,000 
2,500 
3,000 

3,500 
4,000 
4,500 
5,000 
5,500 
6,000 
6,500 
7,000 
7500 
8,000 
8,600 
9,000 

11,928 


Inch. 

0. 
.0004 
.0012 
.0016 
.0020 
.0025 
.0031 

.0036 
.0042 
.0047 
.0052 

.oa57 

.0064 
.0076 
.0081 
.0086 
.0092 
.0098 
.0109 


Inch. 
0. 


Initial load. 

E (1,000-3,000)-5,263,000 pounds per square 

First crack. 

E (1,000-9,000)=4,762,000 pounds per square * 
Ultimate strength. 


0. 


0. 


0. 


0. 


.0002 


.0002 


.0008 


.0009 


.0013 







Pyramidal fragments. 
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BBI0K8. 

No. 1228. 

Marks, 534. 

From Missouri. 

Brown paver branded, "Malvern Blue Oranite/ 

Dimensions, 3''.53 X 4''.80 by 8^.56 long. 

Sectional area, 16.94 square inches. 

Gauged length, 5^. 
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AppUed loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Pounds. 
3,388 
8,470 
16,940 
25,410 
33,880 
42,350 
50,8» 

59,290 
67,760 
76230 
84,700 
93,170 
101,640 
110,110 
118,580 

127,000 


Pounds. 
200 
500 

1,000 
1,500 
2,000 

3,000 

3,500 
4,000 
4fi00 
5,000 
5,500 
6,000 
6,500 
7,000 

7,497 


Inch. 

0. 
.0003 
.0006 
.0009 
.0013 
.0017 
.0003 

.0028 
.0034 
.0040 
.0044 
.0050 
.0056 
.0064 
.0074 


Inch. 
0. 


Initialload. 

E (L000-3,000)-6,250,000 pounds per square 
First crack. 

E (Y)00-7,000)» 4,918,000 pounds per square 
Ultimate strength. 


• 0. 


0. 


.0001 


.0002 


.0008 




.0007 







Pyramidal fracture. 
172B3— (»H — 19 
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BRICKS. 

No. 1229. 



Marks, 58,. 

From New Mexico. 

Dark brown vitrified sidewalk brick. 

Dimensions, 1''.75X4''.60 hj 9''.20 long. 

Sectional area, 8.05 square inches. 

Gauged length, 5^. 



AppUed loads. 


In gauged length. 


Remarks. 


Total. 


Perequare 


Compres- 
sion. 


Set. 


Povmdt. 
1,610 
4,025 
8,050 
12,075 
.16,100 
20,125 
24,150 
28,175 
32,200 
36,226 
40,260 
51,800 


Pounds. 
200 
500 
1,000 
i;500 
2,000 
2,500 
3,000 
3,500 
4,000 
4,500 
5,000 
6,435 


Inch. 

0. 
.UUU2 
.0010 
.0015 
.0021 
.0028 
.0036 
.0044 
.0051 
.0057 
.0064 


Inch. 
0. 


Initial load. 

Snapping soundB. 

£ (1,000-3,000) —4,000,000 pounds per square inch. 

E ri,00O^,000) "* 3,922,000 pounds per square inch. 


0. 


0. 


.0001 


.0001 


.0003 







Failed with longitudinal, oblique lines of rupture. 

No. 1230. 

Marks, 59. 

From Laclede Fire Brick Manufacturing Company, St. Louis, Mo. 

Buff colored tile. Branded "Laclede — St. Louis." 

Total weight, 39.25 poimds = 119.7 pounds per cubic foot. 

Dimensions, 2^^.44X9^.81 by 23''.68 long. 

Sectional area, 23.94 square inches. 

Gauged length, lO'^. 



AppUed loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
in^. 


Compres- 
sion. 


Set. 


Pounds, 
2,304 
11,070 
23,940 
35,910 
47,880 
59,850 
71,820 
83,790 
95,760 
107,730 
119,700 
132,200 


Pounds. 
100 
500 
1,000 
1,600 
2,000 
2,600 
3,000 
3,600 
4,000 
4,600 
5,000 
5,522 


Inch. 

0. 

.0020 
.0045 
.0070 
.0098 
.0124 
.0153 
.0185 
.0218 
.0250 
.0280 


Inch. 

0. 

0. 

0. 
.0002 
.0004 
.0007 
.0010 
.0013 
.0015 
.0018 
.0022 


Initial load. 

E (1,000-^,000) » 2,041,000 pounds per square inch . 
E (1,000-5,000) =-1,802,000 pounds per square inch. 







Failed with longitudinal, oblique lines of rupture. 
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BBIGK PIEB. 

Bricks laid flat; joints broken every course. 
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VBIOK PIEBS. 
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BBIOE PIEB. 

Bricks laid flat; joints broken every six course. 
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BBIOK PIEB. 

Bricks laid on edge; joints broken every course. 
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BmOK FIBBS. 
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BBICK FIES. 

Bricks laid on edge; joints broken every three courses. 
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No. 1816. 

12* RE-PRESSED BRICK PIER. 

Re-pressed brick; red color. 

Built of 39 courses of brick, with hollow core. 

Laid in cement mortar — 1 part Alpha cement and 3 parts sand. 

#;e, 2 years, 
eight, 907 pounds = 128.7 pounds per cubic foot. 
Hei^t of pier, 96.70 inches. 

Outside dimensions, 12^^.08 X 12^^.10 = 146.17 square inches. 
Core, 4''.50X4''.50 = 20.25 square inches. 
Net sectional area, 125.92 square inches. 
Average thickness of joints, ^^.30. 
Gauged length, 50"". 



AppUed I6ad8. 




• 

Remarks. 


' Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Ptwnds. 
12,502 

18,888 
25,184 
31,480 
37,776 
44,072 
50,368 
56,664 
62,960 
60,256 
75,552 


Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

600 

650 
700 
750 
800 
850 
900 
950 
1,000 

600 
600 

. 1,050 
1,100 
1,150 
1,200 
1,250 
1,300 
1,350 
1,400 
1,450 
1,500 

600 
600 

1,600 
1,700 

600 
600 

2,176 


Inch. 
0. 

.0020 
.0034 
.0055 
.0073 
.0094 
.0112 
.0130 
.0150 
.0171 
.0191 

.0193 

.0211 
.0233 
.0252 
.0271 
.0298 
.0313 

.0353 

.0215 
.0216 

.0379 
.0400 
.0427 
.0447 
.0469 
.0492 
.0513 
.0536 
.0556 
.0581 

.0254 
.0254 

.0668 
.0682 

.0272 
.0271 


Inch. 
0. 

.0004 
.0006 
.0006 

Aum 

.0008 
.0009 
.0012 
.0015 
.0014 
.0019 

.0019 


Initial load. Loaded with 10,000 pounds bo- 
fore testing. 

E (M)0-600)-l,453,000 pounds per square inch. 

Snapping sounds. 

£ (600-1,000) -l,852,000ponndsper square inch. 

E (1.000-1,600)-1,214,000 pounds per aquaxe 
Ultimate strength. 


81,848 
88,144 
94,440 
100,736 
107,032 
118,828 
119,624 
125,920 














.0033 

, .0032 
.0031 




132,216 
138,512 
144,808 
151,104 
157,400. 
163,606 
109,992 
176,288 
182,584 
188,880 


















.0055 

.0055 
.0055 




201,472 
214,064 


.0068 

.0065 
.0065 




274,000 







Bricks crushed in the second, sixth, and seventh courses from the - 
top. Opened. longitudinal cracks in upper half of pier. 
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BBIOK FIEBS. 



No. 1826. 

ir FACE BRICK PIER. 

Red, wire-cut face brick. 

Material received from the Saco Brick Company, Saco, Me. 
Built of 39 courses of brick, with solid core. 
Laid in cement mortar— 1 part Saylor's Portland cement and 1 
part sand. 

Age, 3 months 6 days. 

Weight, 964 poimds = 132.6 poimds per cubic foot. 

Hei^t of pier, 95.70 inches. 

Sectional area, 11^.41X11^.60 = 131.22 square inches. 

Average thickness of joints, '^.30. 

Gauged length, 50*'. 

The bed joints of this pier were not well filled with mortar. 



Applied loads. 



Total. 



Pounds, 
13,122 

19,683 
26,244 
32,805 
39,366 
45,927 
52,488 
59,049 
65,610 
72,171 
78,732 



85,293 
91,854 
98,415 
104,976 
111,537 
118,098 
124,659 
131,220 



144,342 
157,464 
170,506 
183,708 
196,830 



209,952 
223,074 
236,196 
248,318 
262,440 



275,562 
288,684 
301,806 
314,928 



380,000 



Per square 
incn. 



Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

600 

650 
700 
750 
800 
850 
900 
950 
1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 

600 



1,600 
1.700 
1.800 
1,900 
2,000 

600 
600 

2,100 
2,200 
2,300 
2,400 

600 
600 

2,896 



In gauged length. 



Compres- 
sion. 



Inch. 
0. 

.0009 
.0015 
.0022 
.0033 
.0040 
.0047 
.0055 
.0064 
.0070 
.0079 

.0078 



Set. 



Inch. 
0. 

a 

0. 
.0001 
.0001 
.0004 
.0004 
.0004 
.0005 
.0006 
.0007 

.0006 



.0088 




.0093 




.0100 




.0110 




.0117 




.0126 




.0135 




.0146 


.0011 


.0068 
.0087 


.0011 
.0011 


.0165 




.0183 




.0200 




.0220 




.0240 


.0018 


.0100 
.0100 


.0018 
.0018 


.0261 




.0280 




.0300 




.0318 




.0340 


.0030 


.0120 
.0120 


.0029 
.0029 


.0365 




.0386 




.0420 




.0445 


.0051 


.0152 
.0151 


.0060 
.0050 



Remarks. 



Initial load. Loaded with 8,000 pounds before 
testing. 



E (100-600) » 3,472,000 poimds per square inch. 



Snapping sounds. 

£ (600-1,000) -3,175,000 pounds per square inch. 



£(1,000-2,000)»2,857,000 pounds per square tDCb. 



Ultimate strength. 



Pier failed by opening longitudinal cracks along the middle of its 



height. 
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No. 1827. 

12" FACE BRICK PIEB. 

Red, wire-cut face brick, same as used in pier No. 1826. 

Material received from Saco Brick Company, Saco, Me. 

Built of 39 courses of brick, with solid core. Joints broken every 
six courses. 

Laid in cement mortar-r-l part Saylor's Portland cement and 1 
part sand. 

Age, 3 months 6 days. 

Weight, 980 pounds = 131.9 pounds per cubic foot. 

Hei^t of pier, 96.75 inches. 

Sectional area, 11^^.52 X 11^.52 = 132.71 square inches. 

Average thickness of joints, ^^.32. 

Gauged length, SO''. 

The bed joints of this pier were not well filled with mortar. 



Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
incb. 


Compres- 
sion. 


Set. 


PowndB. 
13,271 

19,907 
26,512 
33,178 
39,813 
46,449 
£3,064 
59,720 
66,355 
72,991 
79,626 


Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
650 
600 

600 

660 
700 
750 
800 

z 

1,400 

eoo 

600 

1,100 
1,200 
1,300 
1,400 
1,500 

600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2200 
2,300 
2,400 
2,600 

600 
600 

2,954 


Inch. 
0. 

.0008 
.0019 
.0026 
.0036 
.0045 
.0053 
.0062 
.0071 
.0060 
.0091 

.0091 

.0101 
.0109 
.0119 
.0127 
.0138 
.0147 
.0156 
.0169 

.0106 
.0106 

.0188 
.0209 
.0229 
.0248 
.0270 

.0131 
.0130 

.0290 
.0309 
.0329 
.0348 
.0373 

.0154 
.0155 

.0396 
.0420 
.0445 
.0470 
.0497 

.0189 
.0189 


Inch, 
0. 

.0003 
.0005 
.0007 
.0009 
.0010 
.0014 
.0015 
.0017 
.0021 
.0021 

.0021 


Initial load. Loaded witli 6,000 pounds be- 
fore testing. 

E (100-600) -3,571,000 pounds per squan inob. 

E (600-l,000)<-2,965,000 pounds per fQnaniadL 
Snapping sounds. 

E (1 ,000-2,000)'»2,874,000pound8per sqtuuninoh. 
Ultimate strength. 


86,262 
92,897 
99,533 
106,168 
112,804 
119,439 
126,075 
132,710 














.0032 

.0032 
.0035 




145,981 
159,252 
172,523 
185 794 
199,066 








.0050 

.0050 
.0047 




212,336 
225,607 
238,878 
262,149 
265,420 








.0062 

.0063 
.0064 




278,601 
291,962 
305,233 
318,504 
331,775 








.0069 

.0069 
.0069 




302,000 







Pier fails along the middle of its height, opening longitudinal 
cracks which separated the bricks into halves. nnit.nH k V^OOQIC 
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No. 1822. 



ll'.S FACE BRICK PISR. 



Wire-cut, face brick. 

Material received from the Saco Brick Company, Saco, Me. 
Built of 39 courses of brick, with hollow core. 
Laid in cement mortar — 1 part Saylor's Portland cement and 1 
part sand. 
A^e, 3 mont^ 8 days. 

Weight, 833 pounds — 134.8 pounds per cubic foot. 
Hei^t of pier, 95.80 inches. 

Outside dimensions, 11^38Xll^52" 131.10 square inches. 
Core, 4fA0 X ^"AS = 19.71 square inches. 
Net sectional area, 111.39 square inches. 
Average thickness of joints, .30. 
Gauged length, 50^. 



Applied loads. 


In gauged length. 


BemarkB. 


Total. ^*^?a°*«^ 


Compres- 
sion. 


Set. 


Poundt. 
11,139 

16,709 
22,278 
27,848 
33,417 
38 987 
44,55« 
50,126 
tf,t86 
61,265 
66,834 


Poundt. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

600 

650 
700 
750 
800 
860 
900 
950 
1,000 

600 
600 

1,100 
1200 
1300 
1400 
1,500 

600 
600 

1,600 
1700 
1800 
1,900 
2,000 

600 
600 

2,100 

2,300 
2,400 
2,500 


Inch. 

a 

.0006 

.ooiar 

.0019 
.0026 
.0032 
.0040 
.0047 
.0058 
.0050 
.0066 

.0068 

.0074 
.0082 
.0068 

.0097 
.0K» 

.0110 
.0119 
.0127 

.0078 
.0073 

.0143 
.0158 
.0177 
.0193 
.0211 

.0063 
.0063 

.0230 
.0246 
.0206 
.0283 
.0300 

.0006 
.0006 

.0323 
.0339 

.0896 


a 

a 
a 

.0001 
.0001 
.0002 
.0004 
.0004 
.0006 

.0006 

.0006 


Initial load. Loaded with 16A» pounds 
Monteetlag. 

E (lOQ-«»)-4,]07A» pounds per sqaan inch. 

Snapping soonds. E (60O-l,0QO>-8,44M60 
pounds per square indi. 

Bj^^00-2,000)-8,166/W pmids p« sqpara 


72,404 
77,973 
83,543 
89,112 
M6tt 
100,251 
105,821 
111,390 














.0009 

.0010 
.0010 




122,529 
133 668 
144,807 
155,946 
167,065 








.0017 

.0014 
.0014 




178,224 
189,363 
200,502 
211,641 
222,780 








.0024 

.0024 
.0024 




233,919 
r45 058 
356,197 
267,336 
278,476 




. 










.0032 
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Applied loads. 


In gauged length. 


Remarks. 


Total. 


Persooaie 


-CompreB- 
sion. 


Set. 


Pounds, 


Pounds. 
000 
000 

2,000 
2,700 
3;800 

000 
000 

3,178 


Inch. 
.0110 
.0110 

.0424 
.0444 
.0470 

.0126 
.0124 


Inch. 
.0031 
.0031 


Ultimate etrangth. 




280,014 
800753 
311,802 




.0043 

.0043 
.0043 




354,000 







Pier failed in the lower half. Longitudinal cracks developed, 
separating the bricks into halves. 
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No. 1782. 



nr FACE BRKX 

Wire-ent, red face brick, furmshed by MeaBrs. Flake & Co., of 
Boston, from their Dover, N. H., yard. 

Pier built of 37 courses of brick, with hollow core. 

haid in neat Baylor's Portland cement. 

Age, 2 months. 

Weight, 797 pounds = 135.3 pounds per cubic foot. 

Hei^t of pier, 94.45 inches. 

Outside dimensions, 1 r.40 X 1 1''.32 = 129.05 square inches. 

Core, 4^74X4^50 = 21.33 square inches. 

Net sectional area, 107.72 square inches. 

Gauged length, 50^. 





In gauged leogth. 


JLeauakB. 










TotaL 


PerMoare 


Comprw- 
sion. 


Set. 




Pounds, 


Powids. 


Inch. 


Inch. 




10,772 


100 


0. 


0. 


Initial IomL Ixwded with U/IOD pounds before 
.testing. 


16,1£8 


150 


.0010 


0. 




21,544 


200 


.0020 


0. 




26,990 


250 


.0030 


.0002 




37^702 


300 


.0044 


.0004 




350 


.0065 


.0006 




43,088 


400 


.0065 


.0006 




48,474 


450 


.0078 


* .0008 




£3,860 


500 


.0090 


.0006 




£9,246 


550 


.0100 


.0010 




64,632 


600 


.0113 


.0011 


E (l«MnO)-2,451,000 pounds per scioare inrJi. 




600 
660 


.0111 
.0125 


.0011 
.0014 




70,018 


76,404 


700 


.0137 


.0015 




80,790 


750 


.0148 


.0016 




86,176 


800 


.0160 


.0018 




91,662 


850 


.0172 


.0020 




96,948 


900 


.0184 


.UU2U 




102,334 
107,720 


950 


.0197 


.0023 




1,000 


.0210 


.0025 


E (600-1,000)-2,410,OOD pounds per square inch. 


20,000 












600 

eoo 

1,100 


.0131 
.0129 

.0235 


.0025 
.0026 

.0029 






118,492 


129,264 


1,200 


.0259 


.0031 




140,036 


1,300 


.0281 


.0033 




160,808 


1,400 


.0305 


.0096 




161,680 


1,600 


.0328 


.0088 






600 
600 

1,600 


.0148 
.0148 

.0361 


.0038 
.0037 

.0039 






172,352 


183,124 


1,700 


.0374 


.0040 




193,896 


1,800 


.0399 


.0042 




204,668 


1,900 


.0425 


.0047 


/ 


215,440 


2,000 


.0452 


.0049 


E (1,000-2,000)-2,204,000 pounds per tquare 




600 
600 

2,100 
2,200 


.0170 
.0170 

.0478 


.0050 
.0050 






226,212 
236,984 
247,756 


.0500 






2,300 
2,400 


.0625 






258.528 


.0648 






269,300 


2,500 


.0673 


.6662* 
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AppUed loads. 


In gauged length. 


Remarks. 


Total. 


Per square 


Compres- 
sion. 


Set. 


Pounds, 


Poundt. 
600 
600 

2,600 
2,700 
2,800 
2,900 
3,000 

600 
600 

3,100 
3,200 
3,300 
3,400 
3,435 


Inch. 
.0185 
.0185 

.0598 
.0625 
.0652 
.0676 
.0704 

.0111 
.0111 

.0740 
.0760 
.0796 
.0630 


Inch. 
.0062 
.0062 


£ (2,000^,000) -2,252,000 pounds per square 

Snapping sounds. 
Ultimate strength. 




280,072 
290,844 
301,616 
312,388 
323,160 








.0079 

.0060 
.0060 




333,932 
344,704 
355,476 
366,248 
370,000 






.0009 







Pier fractured suddenly, breaking up into half bricks and smaller 
fragments along its full height, excepting about 2 feet at lower end. 
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No. 1820. 

11*. 6 WIRE-CUT BBICK PIER. 

Red, wire-cut brick. 

Built of 36 courses of brick, with hollow core. 
Laid in cement mortar — 1 part Baylor's Portland cement and 1 
part sand. 

Age, 5 months 22 days. 

Weight, 804 poimds = 136.5 poimds per cubic foot. 

Hei^t of pier, 94.57 inches. 

Outside dimensions, 11^.36X 11^^.40 = 129.39 square inches. 

Core, 4''.65X4''.67 = 21.71 square inches. 

Net sectional area, 107.68 square inches. 

Average thickness of joints, ^.27. 

Oaug^ length 50^". 



Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per 
square 
inch. 


Com- 
pression. 


Set. 


PMMMfo. 
10,768 

16,162 
21,636 
26,920 
32,304 
37,688 
43,072 
48,456 
63,840 
69,224 
64,606 


Pounds. 
100 

250 
300 
350 
400 
460 
600 
550 
600 

600 

650 
700 
760 
800 
850 
900 
950 
1,000 


Inch. 
0. 

.0006 

.0012 
.0020 
.0029 
.0036 
.0044 
.0052 
.0061 
.0071 
.0080 

.0080 

.0089 
.0099 
.0109 
.0117 
.0129 
.0139 
.0149 
.0161 


7nch. 
0. 

0. 

0. 

0. 
.0001 
.0001 
.0001 
.0002 
.0003 
.0004 
.0006 

.0006 


Initial load. Loaded with 10,000 pounds before 
testing. 

E (100-600) -3,333,000 pounds per square inch. 

Snapping sounds. 

E (600-1,000) -2,597,000 pounds per square inch. 
Set after resting 45 minutes. 

E (1.000-2,000) -2,358,000 pounds per square 
Ultimate strength. 


09,992 
76,376 
80,760 
86,144 
91,828 
96,912 
102,296 
107,680 














.0009 

.0002 

.0002 
.0004 




600 
600 

1,100 
1,200 
i;300 
1,400 
1,600 

600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2,200 
2,300 


.0061 
.0061 

.0179 
.0199 
.0212 
.0246 
.0267 

.0096 
.0096 

.0291 
.0315 
.0336 
.0360 
.0885 

.0113 
.0111 

.0412 
.0439 
.0470 




118,448 
129,216 
139,984 
160,762 
161,620 








.0012 

.0011 
.0012 




172,288 
183,066 
193,824 
204,592 
216,360 








.0021 

.0022 
.0021 




226,128 
236,896 
247,664 









Pier failed in the upper half, 
ing the bricks into halves. 



Opened longitudinal cracks, separat- 
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No. 1816. 



12" WIRE-CUT BRICK PIER. 



Wire-cut brick; red color. 

Built of 37 courses of brick, with hollow core. 

Laid in cement mortar — 1 part Alpha cement and 2 parts sand. 

Age, 2 years. 

Weight, 932 poimds= 139.5 poimds per cubic foot. 

Height of pier, 96.32 inches. 

Outside dimensions, 11''.85 XI 1^.90 = 141.02 square inches. 

Core, 4^.6X4*.6 = 21''.16 square inches. 

Net sectional area, 119.86 square inches. 

Average thickness of joints, ".28. 

Gauged length, SO'^. 



Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
incn. 


Compres- 
sion. 


Set. 


Pounds. 
11,986 
17,979 
23,972 
29,965 
35,958 
41,951 
47,944 
53,937 
59,930 
65,923 
71,916 


Pounds. 
100 
150 
200 
250 
300 
350 
400 
450 
600 
550 
600 

600 

650 
700 
750 
800 
850 
900 
950 
1,000 

600 
600 

1,100 
1,200 
1,300 
i;400 
1,500 

600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2,200 
2,300 
2,400 
2,500 

600 
600 


Inch. 

0. . 
.0010 
.0019 
.0027 
.0039 
.0049 
.0060 
.0070 
.0080 
.0090 
.0101 

.0101 

.0114 
.0124 
.0136 
.0147 
.0160 
.0171 
.0184 
.0195 

.0115 
.0114 

.0222 
.0237 
.0269 
.0292 
.0320 

.0132 
.0132 

.0346 
.0360 
.0394 
.0421 
.0448 

.0152 
. .0152 

.0484 
.0510 
.0538 
.0564 
.0591 

.0180 
.0180 


Inch. 

0. 

0. 

.0001 
.0002 
.0003 
.0006 
.0006 
.0007 
.0008 
.0010 
.0012 

.0011 


Initial load. Loaded with 10,000 pounds before 
testing. 

E (100-600) -2, 809,000 pounds per square inch. 
E (600-1,000)^^2,299,000 pounds per square inch. 

E (1,000-2,000) =2,183,000 pounds per square 
inch. 

Snapping sounds. 


77,909 
83,902 
89,895 
95,888 
101,881 
107 877 
113,867 
119,860 














.0019 

.0019 
.0019 




131,846 
143,832 
155,818 
167,804 
179,790 






.0030 

.0030 
.0030 


" 


191,776 
203,762 
215,748 






227,734 




239,720 


.0043 

.0042 
.0042 




251,706 
263,692 
275,678 
287,664 
299,650 









.0061 

.0061 
.6061 







1726a-08- 



-20 
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Applied loads. 



In gauged length. 



Total, i^'nar'i'^r" 



311,636 
323,622 
335,606 

350i580 



391,000 



Set. 



Pounds. ■ Pounds. 



2,600 
2,700 
2,800 
2,900 
3,000 

600 
600 

600 
1,000 
1,500 
2,000 
1,500 
1,000 
600 
600 

3,262 



Inch. j Inch. 

.0630 ! 

.0659 

.0690 

.0734 
.0760 



.0217 
.0219 

.0216 
.0313 
.0434 
.0547 
.0445 
.0330 
..232 
.0220 



.0090 



.0090 
.0090 



.0090 
.0090 



Remarks. 



E (2,000-3,000)— 1,887,000 pounds per square 
inch. 



Ulthnate strength. 



Pier failed along the middle of its heiffht. Bricks crushed in 
middle courses and longitudinal cracks developed. 
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No. 1817. 



12" FACE BRICK PIER. 



Gray face brick. 

Brand, ^'W. G. B. Co.'' Paneled. 

Built of 39 courses of brick, with hollow core. 

Laid in neat Saylor's Portland cement. 

Age, 5 months 24 days. 

Weight, 1,045 pounds = 139.5 pounds per cubic foot. 

Height of pier, 95.65 inches. 

Outside dimensions, 12^^.50 Xl2'^.54 = 156.75 square inches. 

Core, 4''.50X4''.55 = 20.47 square inches. 

Net sectional area, 135.28 square inches. 

Average thickness of joints, '^.20. 

Gauged length, 50''. 



Applied loads. 



Total. I^^r 



Pounds. 
13,528 

20,292 
27, OW 
33,820 
40,584 
47,348 
54,112 
60,876 
67,640 
74,404 
81,168 



87,932 
94,696 
101,460 
108,224 
114,988 
121,752 
128,516 
136,280 



148,806. 
162,336 
175,864 
189,392 
202,920 



216,448 
229,976 
243,504 
257,032 
270,560 



284,088 
297,616 
311,144 
334,672 
338,200 



Pottnda. 
100 

150 
200 
250 
300 
350 
. 400 
450 
500 
550 
600 

600 

650 
700 
750 
800 
850 
900 
950 
1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 

600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2,200 
2,300 
2,400 
2,500 



In gauged length. 



I 



Compres- 
sion. 



Inch. 
0. 

.0007 
.0014 
.0020 
.0026 
.0030 
.0035 
.0043 
.0049 
.0054 
.0060 

.0060 

.0066 
.0071 
.0078 
.0063 
.0090 
.0096 
.0102 
.0109 



.0123 
.0137 
.0149 
.0162 
.0177 

.0060 
.0079 

.0192 
.0203 
.0216 
.0230 
.0244 

.0088 
.0088 

.0260 
.0274 
.0287 
.0800 
.0312 



Set. 



Inch. 
0. 



.0001 
.0001 
.0002 
0. 
.0003 

a 

.0002 
.0003 
.0004 

.0003 



.0008 



.0006 
.0006 



.0013 
.0011 



.0017 



.0017 
.0017 



.0022 



Remarks. 



Initial load. Loaded with 10,000 pounds before 
testing. 



E (10O-600)=4,464,000 pounds per square faich. 



E (600-1 ,000)==4,444,000 pounds per square inch. 



E (l,000-2,000)==3,968,000 pounds per square 
inch. 
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^ppUed loads. 


In gauged length. 


Remarks. 

• 


Total. 


Per square 
indi. 


Compres- ' r^^ 
slon. 1 ^*- 


Pounds. 


Pounds. 
600 
600 

2,600 
2; 700 
2,800 
2,900 
3,000 

600 
600 

4,243 


Inch. 
.0100 
.0100 

.0330 
.0345 
.0357 
.0371 
.0385 

.0112 
.0112 


Inch. 
.0022 
.0022 


E (2,000^,000)=3,968,000 pounds per square inch. 
TTltimate strength- 




351,728 
365,256 
378,784 
392,312 
405,840 








.0032 

.0032 
.0032 


574,000 


1 





Opened longitudinal cracks along middle of height of pier. 
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No. 1818. 



12" FACE BRICK PIE" 



Gray face brick. 

Brand: ^^W. G. B. Co.'' Paneled. 
Built of 38 courses of brick, with hollow core. 
Laid in cement mortar — 1 part Saylor's Portland cement and 1 
part sand. 

Age, 5 months 21 days. 

Weight, 1,061 poimds= 138.2 pounds per cubic foot. 

Height of pier, 96.30 inches. 

Outside dimensions, 12^.56 X12'^.56 = 157.75 square inches. 

Core, 4''.40X4''.50 = 19.80 square inches. 

Net sectional area, 137.95 square inches. 

Average thickness of joints, ''.20. 

Gauged length, SO'^. 



Applied loads. 



In gauged length. 



Total. 



I Per square Compres- 
incn. sion. 



Remarks. 



Set. 



Pounds. 
13,795 

20,603 
27,500 
34,488 
41,385 
48,283 
56,180 
62,078 
68,975 
75,873 
82,770 



80,668 
96,665 
103,463 
110,360 
117,258 
124,165 
131,053 
137.950 



151,745 
165,540 
179,335 
193,130 
206,925 



220,720 
234,515 
248,310 
262,105 
275,900 



280,695 
303,490 
817,285 
331,060 
344,875 



Pounds. 
100 

150 
200 
250 
300 
350 
400 
460 
600 
660 
600 

600 

650 
700 
760 
800 
860 
900 
960 
1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 

600 
600 

l,60a 
1,700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2,200 
2,300 
2,400 
2,600 



Inch. 
0. 

.0001 
.0005 
.0010 
.0015 
.0020 
.0025 
.0030 
.0036 
.0041 
.0046 

.0046 

.0053 
.0060 
.0065 
.0060 
.0075 
.0081 
.0066 
.0093 

.0060 
.0060 

.0103 
.0114 
.0126 
.0138 
.0160 

.0056 
.0066 

.0165 
.0177 
.0189 
.0201 
.0215 

.0065 
.0065 

.0229 
.0241 
.0255 



Inch. 
0. 

0. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0001 
.0002 

.0002 



Initial load. Loaded with 8,000 poimds before 
testing. 



E (100-600) -5,682,000 pounds per square inch. 



.0004 



.0004 
.0004 



E (600-1,000) - 4,444,000 pounds per square inch. 



.0007 



.0006 
.0007 



.0012 



.0011 
.0011 



Snapping sounds. 

E (1,000-2,000) = 
inch. 



4,386,000 pounds per square 



.0017 
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Applied loads ! In gauged Inngth. 




Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Remarks. 


Pounds. 


Pounds, 
600 
600 

2,600 
2,700 
2,800 
2,900 
3,000 

600 
600 


Inch. 
.0074 
.0074 

.0296 
.0311 
.0325 
.033J 
.0352 

.0087 
.0087 


Inch. 
0017 
.0016 


E (2,0OCV-3,00O) = 4,032,000 pounds per square 
inch. 

Pier remained under this load 18 hours. 




358,670 
372,465 
386,260 
400,055 
413,850 








.0025 

.0025 
.0025 




20,000 


ioo 

600 
600 

1,000 
1,500 
2,000 
2,500 
2,000 
1,500 
1,000 
600 
600 

4,277 




.ooii 




.0071 
.0071 

.0117 
.0175 
.0231 
.0285 
.0238 
.0185 
.0129 
.0082 
.0079 


.0011 1 






Ultimate strength. 

































.0015 
.0015 




500,000 







Pier failed along middle of its height. Individual brick partially 
crushed and longitudinal cracks developed. 
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No. 1819. 



11' FACE BRICK PIER. 

Gray face brick. 

Brand: ^'W. G. B. Co." Paneled. 

Built of 22 courses of brick, with hollow core. Bricks laid on edge. 
Laid in cement mortar — 1 part Saylor^s Portland cement and 1 
part sand. 

Age, 5 months 21 days. 

Weight, 603 pounds = 141.9 poimds per cubic foot. 

Hei^t of pier, 93.57 inches. 

Outside dimensions, 10''.89X10''.99 = 119.68 square inches. 

Core, 6''.37 X 6''.47 = 41.21 square inches. 

Net sectional area, 78.47 square inches. 

Average thickness of joints, '^.18. 

Gauged length, SO'^. ^ 



Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
incii. 


Compres- 
sion. 


Set. 


Pounds^ 

7,847 

11,771 
15,694 
19,618 
23,541 
2r,465 
31,388 
35,312 
39,235 
43,160 
47,082 


Pounds. 
100 

160 
200 
260 
300 
350 
400 
450 
500 
560 
600 

600 

650 
700 
750 
800 
850 
900 
950 
1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 

600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2,200 


Inch. 
0. 

.0004 
.0008 
.0012 
.0019 
.0025 
.0032 
.0039 
.0044 
.0049 
.0056 

.0057 

.0062 

.0069 

.0076 

.0082 ' 

.0088 

.0094 

.0099 

.0105 

.0067 
.0066 

.bl20 
.0133 
.0145 
.0160 
.0174 

.0079 
.0079 

.0191 
.0206 
.0220 
.0235 
.0250 

.0095 
.0095 

.0270 
.0283 


Inch. 
0. 

0. 

.0001 
.0003 
.0003 
.0005 
.0007 
.0008 
.0008 
.0009 
.0010 

.0010 


Initial load. I.oaded with 5,000 pounds before 
testing. 

E (100-600) =6,435,000 pounds per square inch. 


51,006 
54,927 
58,853 
62,776 
66,700 
70,623 
74,547 
78,470 






















E (000-1,000) = 4,651,000 pounds per square inch. 
Snapping sounds. 

E (1,000-2,000) =3,906,000 pounds per square 
incn. 




.0016 

.0016 
.0016 




86,317 
94,164 
102,011 
109,858 
117,705 








.0024 

.0024 
.0023 




125,552 
133.399 
141,246 
149,093 
156,940 








.0033 

.0033 
.0031 




164,787 
172,634 
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Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per square 


Compres- 1 a-* 
..on. . ^- 


Pounds. 
180,481 
188,328 
196,175 


Pounds. 

2,400 
2,500 

600 
600 

2,600 
2,700 
2,800 
2,900 
3,000 

600 
600 

3,538 


Inch. 
.0296 
.0314 
.0330 

.0112 
.0112 

.0353 
.0870 
.0387 
.0410 
.0432 

.0146 
.0145 


Inch. 


G (2.000-3,000) -3,546,000 pounds per 
Ultimate strength. 


square 




.0047 

.0047 
.0047 




204,022 
211,860 
219,716 
227,563 
235,410 








.0073 

.0072 
.0072 




277,600 







Brick partially crushed in two courses near middle of height. 
Opened longitudinal cracks, one of which extended nearly the full 
height of the pier. 
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Light cream colored face brick, wire-cut on bed surfaces. 
Built of 36 courses of brick, with hollow core. 
Laid in cement mortar — 1 part Saylor'p Portland cement and 
part sand. 

Age, 2 months 16 days. 

Weight, 1,001 poimds = 134.9 poimds per cubic foojb. 

Hei^t of pier, 95.25 inches. 

Outside dimensions, 12^.43 Xl2".44== 154.63 square inches. 

Core, 4''.45X4''.50 = 20.03 square inches. 

Net sectional area, 134.60 square inches. 

Average thickness of joints, ".32. 

Gauged length, 50". 



Applied 


[ loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Pounds. 
13,460 

20,190 

26,920- 

33,650 

40,380 

47,110 

53,840 

60,670 

67,300 

74,030 

80,760 


PouTids. 
100 

150 
200 
260 
300 
360 
400 
450 
600 
560 
600 

600 

650 
700 
760 
800 
860 
900 
950 
1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,600 

600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 

600" 
600 

2,100 
2,200 
2,300 
- 2,400 
2,500 


Inch. 
0. 

.0005 
.0007 
.0010 
.0014 
.0019 
.0024 
.0027 
.0031 
.0038 
.0041 

.0041 

.0047 
.0061 
.0055 
.0060 
.0065 
.0070 
.0076 

.oaso 

.0044 
.0045 

.0090 
.0098 
.0109 
.0119 
.0129 . 

.0049 
.0060 

.0140 
.0160 
.0161 
.0175 
.0188 

.0066 
.0066 

.0201 
.0214 
.0227 
.0240 
.0261 


Inch. 
0. 

0. 

0. 
.0001 
.0001 
.0001 
.0001 
.0002 
.0001 
.0002 
.0002 

.0002 


Initial load. Loaded with 8,000 pounds before 
testing. 

E (10O-600)=6,41O,000 pounds per square inch. 

E (600-1,000)=6,406,000 pounds per square inch. 
Snapping sounds. 

E (1.000-2,000)=4,960,000 pounds per square 
inch. 


87,490 
94,220 
100,950 
107,680 
114,410 
121,140 
127,870 
134,600 














.0004 

.0004 
.0004 




148,060 
161,520 
174,980 
188,440 
^201,900 








.0007 

.0007 
.0007 




215,360 
228,820 
242,280 
2o5,740 
269,200 








.0011 

.0011 
.0010 




282,660 
296,120 
309,580 
323,040 
336,500 








.0018 
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Applied loads. 


In gauged length. 




Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Remarks. 


Pound*. 


Powtdi, 
600 
600 

600 
1,000 
1,600 
2,000 
1,600 
1,000 

600 

3,217 


Inch. 
.0066 
.0066 

.0066 
.0104 
.0166 
.0206 
.0160 
.0110 
.0070 


Inch. 

.0017 
.0017 


Ultimate strength. 




























.6619 


433,000 







Opened longitudinal cracks along upper half of the pier. 
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Light cream colored face brick, wire-cut on bed surfaces, same as 
used m piers Nos. 1830, 1831, and 1832. 

Built of 37 courses of brick, laid flatwise. Joints broken every six 
courses. Hollow core. 

Laid in cement mortar — 1 part Saylor's Portland cement and 1 
part sand. 

Age, 2 months 21 days. 

Weight, 1,007 poimas = 135.5 poimds'per cubic foot. 

Height of pier, 95.65 inches. 

Outside dimensions, 1 2^^.47 X 12^^.48 = 154.38 square inches. 

Core, 4''.47 X 4''.52 = 20.20 square mches. 

Net sectional area, 134.18 square inches. 

Average thickness of joints, .25. 

Gauged length, 50''. 



Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
Inch. 


Compres- 
sion. 


Set. 


Pounds. 
13,418 

20,127 
26,836 
33,545 
40,254 
46,963 
53,672 
60,381 
67,090 
73,790 
80,508 


Pounds. 
100 

150 
200 
260 
300 
350 
400 
450 
500 
550 
600 

600 

650 
700 
750 
800 
850 
900 
950 
1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 

600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2,200 
2,300 
2,400 
2,500 

600 
600 

3,451 


Inch. 
0. 

.0007 
.0013 
.0020 
.0025 
.0030 
.0035 
.0040 
.0044 
.0048 
.0052 

.0051 

.0054 
.0058 
.0064 
.0068 
.0071 
.0076 
.0080 
.0085 

.0055 
.0055 

.0095 
.0106 
.0114 
.0124 
.0136 

.0050 
.0059 

.0146 
.0160 
.0173 
.0185 
.0195 

.0070 
.0070 

.0214 
.0225 
.0238 
.0251 
.0264 

.0083 
.0083 


Inch. 
0. 


Initial load. Special load of 94,000 pounds ap- 
plied before testing. 

E (100-600) =5, 102,000 pounds per square inch. 

Snapping sounds. E (600-1,000) = 6,250,000 
pounds per square inch. 

E (1,000-2,000) = 5,263,000 pounds per square 

No cracks visible in the brickwork at this time. 
Ultimate strength. 


















.0003 
.0003 


87,217 
93,926 
100,635 
107,344 
114,053 
120,762 
127,471 
134,180 














.0004 

.0005 
.0006 




147,598 
161,016 
174,434 
187,852 
201,270 








.0011 
.0011 
.0011 




214,688 
228,106 
241,524 
254,942 
268,360 








.0019 

.0018 
.0019 




281.778 
295,196 
308,614 
322,032 
335,450 








.0028 

.0027 
.0028 




463,000 









Opened longitudinal cracks along. middle of height of pier. t 
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11" FACE BRICK PIER. 

Light cream colored face brick, wire-cut on bed surfaces, same as 
used in piers Nos. 1830 and 1831. 

Built of 23 courses of brick, laid on edge. Joints broken every 
course. Hollow core. 

Laid in cement mortar — 1 part Saylor's Portland cement and 1 
part sand. 

Aee, 2 months 21 days. 

Weight, 609 poimds= 138.4 poimds per cubic foot. 

Height of pier, 96.65 inches. 

Outside dimensions, 10^^.80 X 10^^.87 = 117.40 square inches. 

Core, 6"^. 1 9 X 6''.26 = 38.75 square inches. 

Net sectional area, 78.65 square inches. 

Average thickness of joints, ".28. 

Gauged length, 50". 



Applied loads. 


In gauged length. 


Remarks. 


Total. 

Pounds. 
7,865 

11,798 
15,730 
19,663 
23,595 
27,528 
31,460 
35,393 
39,325 
43,258 
47,190 


Per square 
inch. 


Compres- 
sion. 


Set. 


Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

600 

650 

700 

^ 750 

^ 800 

850 

900 

950 

1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 

600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2,200 
2,300 
2,400 
2,600 


Inch. 
0. 

.0004 
.0006 
.0010 
.0015 
.0019 
.0023 
.0027 
.0031 
.0035 
.0040 

.0040 

.0044 
.0048 
.0054 
.0058 
.0064 
.0067 
.0073 
.0078 

.0045 
.0045 

.0088 


Inch. 
. 0. 

• 

0. 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0001 
.0001 
.0002 

,^ .0003 


Initial load. Loaded with 6,000 pounds before 
testing. 

E(10O-600) =6,579,000 pounds per square inch. 
E (600-1,000) =6,061,000 pounds per square inch. 

Snapping sounds. 

E(l,000-2,000)=5,435,000 pounds per square inch. 


61,123 
55.055 
58.988 
62.920 

66,853 
70,785 
74,718 
78,«50 















.0007 

.0006 
.0007 




86,515 
94,380 
102,245 
110,110 
117,975 




.0097 
.0119 
.0128 

.0055 
.0055 

.0143 
.0152 
.0163 
.0175 
.0187 

.0068 
.0067 

.0200 
.0225 
.0230 
.0242 
.0254 






.0011 

.0013 
.0015 




125,840 
133,705 
141,570 
149, 435 
157,300 








.0024 

.0024 
.0024 




165,165 
173.030 
180,895 
188,760 
196,625 








.0036 
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Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inch. 

Pounds. 
600 
600 

2,600 
2,700 
2,800 
2,900 
3.000 

600 
600 

4,622 


Compres- e^^. 
sion. , ^®*- 


Pounds. 


Inch. Inch. 
.0081 .0036 
.0081 .0036 

.0274 


E (2,000-3,000) =3,788,000 pounds per square 
inch. 

Ultimate strength. 




204,490 
212,355 
220,220 
228,065 
235,950 


.0289 


.0307 '. 


. 0319 


.0335 .0060 

.0108 .0055 
.0108 .0058 




363,500 





Opened longitudinal cracks along middle of height of pier. 
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11' FACE BRICK PIER. 

Light cream colored face brick, wire-cut on bed surfaces, same as 
in pier No. 1830. 

Built of 23 courses of brick, laid on edge. Joints broken every 3 
courses; Hollow core. 

Laid in cement mortar — 1 part Saylor's . Portland cement and 1 
part sand. 

Age, 2 months 16 days. 

Weight, 607 pounds = 144.9 poimds per cubic foot. 

Hei^t of pier, 96.10 inches. 

Outside dimensions, 10''.75X10''.75 = 115.56 square inches. 

Core, 6''.29 X 6''.39 = 40.19 square inches. 

Net sectional area, 75.37 square inches. 

Average thickness of joints, '^.18. 

Gauged length, SO''. 



Applied loads. 




Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Pounds, 
7,637 

11,306 
16,074 
18,843 
22,611 
26,380 
30,148 
33,917 
37,685 
41,454 
45,222 


Pounds. 
100 

160 
200 
250 
300 
350 
400 
450 
500 
550 
600 

600 

650 
700 
760 
800 
850 
900 
950 
1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 

600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2,200 
2,300 
2,400 
2,600 


Inch. 
0. 

.0002 
.0007 
.0010 
.0014 
.0018 
.0023 
.0027 
.0031 
.0035 
.0040 

.0040 

.0044 
.0048 
.0051 
.0056 
.0060 
.0065 
.0069 
.0073 

.0043 
.0043 

.0083 
.0091 
.0100 
.0110 
.0119 

.0050 
.0050 

.0128 
• .0139 
.0148 
.0159 
.0170 

.0058 
.0059 

.0183 
.0193 
.0205 
.0217 
.0227 


Inch. 
0. 

0. 

0. 

0. 

0. 
.0003 
.0004 
.0004 
.0004 
- .0005 
.0005 

.0005 


Initial load. Loaded with 6,500 pounds before 
testing. 

E (100-600) =7,143,000 pounds per square Inch. 

E (600-1 ,000) -6,897,000 pounds per square inch. 

Snapping sounds. 

E (1,000-2,000)-5,814,000 pounds per square 


48,901 
52,750 
56,628 
60,296 
64,066 
67,833 
71,602 
75,370 














.0009 

.0009 
.0009 




82,907 
90,444 
97,981 
105,518 
113,055 








.0014 

.0014 
.0014 




120,592 
128,129 
135,666 
143,203 
160,740 








.0020 

.0021 
.0022 




168,277 
165,814 
173,351 
180.888 
188,425 








.0029 
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Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Povmds. 


Pou/nd». 

600 
600 

600 
1,000 
1,500 
2,000 
1,500 
1,000 

600 

5,055 


Inch. 

.0069 
.0069 

.0069 
.0101 
.0142 
0186 
.0146 
.0105 
.0073 


Inch. 

.0030 
.0028 


Ultimate strength. 




























.0030 


381,000 







Pier failed by the development of longitudinal cracks and the 
crushing of individual bricks. During the later stages of the test 
snapping soimds increased in frequency as the cracks in the bricks 
developed; finally the pier burst explosively into a lai^e number 
of fragments. 
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No. 1823. 



11".5 SAND-STRUCK BRICK PIER. 



Sand-struck brick. One side paneled ; other side wire-cut. 

Material received from Stiles & Hart Co., North Haven, Conn. 

Built of 38 courses of brick, with solid core. Bricks used in core 
were laid on end. 

Laid in cement mortar — 1 part Saylor's Portland cement and 1 
part sand. 

Age, 3 months 10 days. 

Weight, 962 pounds = 128.6 pounds per cubic foot. 

Height of pier, 95.65 inches. 

Sectional area, ir.60X ir.65 = 135.14 square inches. 

Average thickness of joints, ".30. 

Gauged length, 50''. 



Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inch. 

Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

600 

650 
700 
750 
800 
850 
900 
950 
1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 

600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2,200 
2,300 
2,400 
2,500 


Compres- 
sion. 


Set. 


Pounds. 
13,514 

20,271 
27,028 
33,785 
40,542 
47,209 
54,056 
60,813 
67,570 
74,327 
81,064 


Inch. 
0. 

.0008 
.0019 
.0029 
.UU39 
.0050 
.0060 
.0071 
.0081 
.0091 
.0102 

.0104 

.0115 
.0127 
.0138 
.0149 
.0161 
.0173 
.0186 
.0196 

.0113 
.0113 

.0223 
.0247 
.0270 
.0294 
.0316 

.0124 
.0124 

.0341 
.0365 
.0390 
.0416 
.0444 

.0140 
.0140 

.0477 
.0500 
.0524 
.056C 
.0576 


Inch. 
0. 

0. 

0. 

.0001 
.0004 
.0005 
.0005 
.0005 
.0006 
.0007 
.0009 

.0006 


Initial load. Loaded with 9,000 pounds before 
testing. 1 

• 
• E (100-600) =2,688,000 pounds per square Inch. 

E (600-1,000) =2,222,000 pounds per square inch. 

E (1,000-2,000) » 2,183,000 pounds per square 
Snapping sounds. 


87,841 
94^598 
101,355 
108, 112 
114,869 
121,626 
128,383 
135,140 














.0015 

.0015 
.0015 




148, «54 
162, 168 
175,682 
189,196 
202,710 









.0022 

.0022 
.0022 




216,224 
229,738 
243,252 
256,766 
270,280 








.0032 

.0033 
.0032 




283,794 
297,308 
310,822 
324,336 
337,850 








.0045 



Digitized by V^OOQlC 



BBICK PIERS. 

No. 1823— Continued. 



321 



Applied loads. 


In gauged length. 


Remarks. 


TotaL 


Per square 
inch. 


Compres- 
sion. 


Set. 


Pounds. 


Pounds. 
600 
600 

2,600 
2,700 
2,800 
2,900 
3,000 

600 
600 

3,4a3 


Inch. 
.0159 
.0159 

.0610 
.0638 
.0669 
.0698 
.0725 

.0184 
.0183 


Inch. 
.0044 
.0044 


£ (2,000-^,000)— 2,006,000 pounds per square 
Ultimate strength. 




351,364 
364,878 
378,392 
391,906 
405,420 








.0064 

.0063 
.0063 




464,000 







Pier failed along middle of height and in upper half. Opened longi- 
tudinal cracks. 



17253—08- 
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11'.5 SAND-STRUCK BRICK PIER. 



Sand-struck brick, same as used in pier No. 1823. 

Material received from Stiles & Hart Co., North Haven, Conn. 

Built of 38 courses of brick, with solid core. Core filled with half- 
brick. 

Laid in cement mortar — 1 part Saylor's Portland cement and 1 part 
sand. 

Age, 3 months 9 days. 

'V^ight, 965 poimds== 127.6 poimds per cubic foot. 

Hei^t of pier, 96.55 inches. 

Sectional area, 11^^.56 Xll''.70 = 135.25 square inches. 

Average thickness of joints, ^^.28 

Gauged length, 50^^. 



Applied loads. 


In gauged length. 


Remarks. 




Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 




Pounds. 
13,525 

20,288 
27,050 
33,813 
.40,575 
47,338 
54,100 


Pounds. 
100 

150 
200 
250 
300 
350 
. 400 
100 

450 
500 
550 
600 

600 

650 
700 
750 
800 
850 
000 
050 
1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 

600 
600 

1,600 
1,700 
1,800 
1,000 
2,000 

600 
600 

2,100 
2,200 
2,300 
2,400 


Inch. 
0. 

.0000 
.0020 
.0031 
.0042 
.0055 
.0068 


Inch. 
0. 

0. 

.0001 
.0004 
.0004 
.0007 
.0000 
.0012 

.0014 
.0015 
.0017 
.0018 

.0020 


Initial load. Loaded with 10, 000 pounds before 
testing. 

Apparent set after resting under initial load 16 
hours. 

£ (100-600) -2,450,000 pounds per square inch. 
E (600-1, 000) «2, 020, 000 pounds per square inch. 

E (1,000-2,000) -1,023,000 pounds per square 




60,863 
67,625 
74,388 
81,150 


.0063 
.0005 
.0106 
.0120 

.0121 

.0135 
.0147 
.0161 
.0175 
.0180 
.0203 
.0217 
.0231 

.0138 
.0130 

.0260 
.0280 
.0315 
.0340 
.0370 

.0165 
.0164 

.0402 
.0431 
.0461 
.0403 
.0525 

.0103 
.0103 

.0564 
.0580 
.0620 
.0650 




87,013 
04,675 
101,438 
108,200 
114,063 
121,725 
128,488 
135,250 












V • • 












.0030 

.0030 
.0030 








148,775 
162,300 
175,825 
180,350 
202,875 
















.0045 

.045 
.0044 








216,400 
220,025 
243,450 
256,075 
270,500 













.0064 

.0063 
.0063 






284,025 
207,550 
311,075 
324,600 
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Applied loads. 




Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Pounds. 
338,125 


Pounds. 
2,050 

600 
600 

2,600 
2,700 
2,800 
2,900 
3,000 

600 
600 

3,281 


Inch. 
.0685 

.0227 
.0227 

.0731 
.0766 
.0796 
.0832 
.0866 

.0273 
.0271 


Inch. 
.0088 

.0087 
.0087 


£ (2,000-3,000) » 1,754,000 pounds per square 
incli. 

Ultimate strength. 




351,650 
365,175 
378,700 
392,225 
405,750 








.0120 

.0118 
.0017 




443,800 








Pier failed along middle of its height. Opened longitudinal cracks, 
partially crushing the brick in several of the courses. 
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11*.6 SAND-STRUCK BRICK PIER. 

Red, sand-struck brick, same as used in piers Nos. 1823 and 1824. 

Material received from The Stiles & Hart Co., North Haven, Conn. 

Built of 38 courses of brick, -with solid core. Joints broken every 
6 courses; 4 sections have 6 courses, 2 have 7. 

Laid in cement mortar — 1 part Saylor's Portland cement and 1 part 
sand. 

Age, 3 months 10 days. 

Weight, 970 poimds = 127.8 poimds per cubic foot. 



Height of pier, 96.50 inches.' 
Sectional area, ll''.64> 



[ X 1 1''.67 = 135.84 square inches. 
Average .thickness of joints, ^^.26. 
Gauged length, SO''. 



Applied loads. 



In gauged length. 



Total. r^iX"* r°sr" 



Pounds. 
13,584 

.20,376 
27,168 
33,960 
40,752 
47,544 
54,336 
61,128 
67,920 
74,712 
81,504 



88,296 
95,068 
101,880 
108,672 
115,464 
122,256 
129,048 
135,840 



149,424 
163,006 
176,502 
190,176 
203,760 



217,344 
230,928 
244,512 
258,096 
271,680 



285,264 
296,848 
312,432 
326,016 
339,600 



Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

600 

650 
700 
750 
800 
850 
900 
950 
1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 

600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2,200 
2,300 
2,400 
2,500 

600 



Inch. 
0. 

.0010 
.0023 
.0036 
.0047 
.0060 
.0073 
.0065 
.0096 
.0110 
.0123 

.0123 

.0138 
.0149 
.0163 
.0177 
.0190 
.0205 
.0218 



.0140 
.0140 

.0260 
.0285 
.0310 
.0336 



.0161 
.0160 



.0424 
.0454 
.0485 
.0514 

.0186 
.0185 

.0550 
.0577 
.0605 
.0635 
.0673 

.0220 
.0218 



Set. 



Inch. 
0. 

.0001 
.0004 
.0006 
.0006 
.0009 
.0010 
.0012 
.0015 
.0016 
.0018 

.0018 



Remarlcs. 



Initial load. Loaded with 12,000 pounds before 
testing. 



E (10&-600)— 2,381,000 pounds per square inch. 



.0028 



.0028 
.0028 



.0040 



.0040 
.0040 



.0055 



.0055 
.0055 



.0079 



.0078 
.0078 



E (600-1 ,000) —2,000,000 pounds per square inch. 



Snapping sounds. 



E (1,000-2,000)^1,969,000 pounds per square 
inch. 
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AppUed loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inch. 


Compres- I g^x 
sion. 


Pounds, 

353,184 
366,768 
380,352 
393,939 
407,520 


Pounds. 
2,600 
2,700 
2,800 
2,900 
3,000 

600 
600 


Inch. 
.0710 
.0742 
.0774 
.0806 
.0643 

.0253 
.0251 


Inch. 


Ultinoate strength- E (2,000^,000) =1,761,000 
pounds per square inch. 








.0100 

.0006 
.0096 







Pier failed upon reapplication of 400,000 pounds total load after 
observations under loads of 600 pounds per square inch were made. 
Opened longitudinal cracks along middle of height. 



Digitized by 



Google 



326 



BRICK P1KR8. 



No. 1821. 

12" COMMON BRICK PIER. 

Common red, sand-struck brick. 

Materials received from I. L. Stiles & Son Brick Company, North 
Haven, Conn. 

Built of 37 courses of brick, with solid core. 

Laid in cement mortar — 1 part Saylor's Portland cement and 1 part 
sand. 

Age, 3 months. 

Weight, 920 poimds= 112.6 poimds per cubic foot. 

Height of pier, 96.40 inches. 

Sectional area, 12^^.09 Xl2Ml== 146.41 square inches. 

Average thickness of joints, ^.36. 

Gauged length, 60'^. 



Applied loads. j In gauged length. 


Remarks. 


ToUl. 


Per square 
Inch. 


Compres- 
sion. 


Set. 


Pounds. 
14,641 

21,962 
29,282 
36,608 
43,923 
51,244 
58,664 
65,885 
73,205 
80,526 
87,846 


Pounds. 

100 

150 
200 
250 
300 
Z.V) 
' 400 
450 
500 
550 
600 

600 


Inch. 
0. 

.0011 
.0023 
.0034 
.0047 
.0050 
.0071 
.0083 
.0095 
.0107 
.0120 


Inch. 
0. 

.0001 
.0003 
.0004 
.0006 
.0009 
.0009 
0010 
.0012 
.0013 
.0013 

.0014 


Initial load. Loaded with 10,000 pounds 
before testing. 

E (100-600) -2,336,000 pounds per square inch. 

E (600-1,000) -2,174,000 pounds per square inch. 
Snapping sounds. 

E (1,000-2,000) -2,058,000 pounds per square 
incn. 

Ultimate strength. 


95,167 
102,487 
109,808 
117, 128 
124,449 
131,769 
139,090 
146,410 


650 ' .0132 
700 . 0144 




750 
800 
860 
900 


.0166 
.0170 
.0183 
.0196 










950 -0208 




1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,.500 

600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2,200 
2,869 


.0222 

.0128 
.0130 

.0245 
.0271 
.0295 
.0320 
.0345 

.0143 
.0143 

.0373 
.0400 
.0430 
.0458 
.0485 

.0157 
.0155 

.0520 
.0540 


.0023 

.0021 
.0021 




161,051 
175,692 
190,333 
204,974 
219,615 








.0030 

.0030 
.0030 




234,256 
248,897 
263,538 
278, 179 
292,820 










.0043 

.0040 
.0041 




307,461'* 

322,102 

420,000 


.0048 









Brick flaked off in course near middle of height of pier. Longitu- 
dinal cracks developed. 
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No. 1828. 

12" SAND-STRUCK BRICK PIER. 

Sand-struck brick, same as used in pier No. 1821. 

Material received from I. L. Stiles & Son Brick Company, North 
Haven, Conn. 

Built of 37 courses of brick, with hollow core. 

Laid in cement mortar — 1 part Saylor's Portland cement and 1 part 
sand. 

Age, 3 months 4 days. 

Weight, 746 pounds = 113.4 pounds per cubic foot. 

Height of pier, 95.85 inches. 

Outside dimensions, 12^ Xl2''.02 = 144.24 square inches. 

Core, 5^.03 X5''.08 = 25.55 square inches. 

Net sectional area, 118.69 square inches. 

Average thickness of joints, ^^.38. 

Gauged length, 50". 



Applied 


loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
Inch. 


Compres- 
sion. 

Inch. 
0. . 

.0011 
.0026 
.0040 
.0055 
.0070 
.0085 
.0100 
.0114 
.0130 
.0145 

.0146 

.0161 
.0178 
.0104 
.0210 
.0224 
.0242 
.0258 
.0273 

.0150 
.0160 

.0303 
.0335 
.0367 
.0400 
.0436 

.0181 
.0180 

.0474 
.0508 
.0543 
.0578 
.0610 

.0206 
.0206 


Set. 

Inch. 
0. 

0. 
.0001 
.0004 
.0006 
.0007 
.0000 
.0010 
.0010 
.0012 
.0013 

.0013 


Pounds. 
11,860 

17,804 
23,738 
20,673 
35,607 
41,542 
47,476 
53,411 
60,345 
65,280 
71,214 


Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

COO 

650 
700 
750 
800 
850 
000 
050 
1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 

600 
600 

1,600 
1,700 
1,800 
1,000 
2,000 

600 
600 

2,678 


Initial load. Loaded with 6,000 pounds before 
testing. 1 

E (100-600) =1.894,000 pounds per square inch. 
* • 


77,140 
83,083 
80,018 
04,052 
100,880 
106,821 
112,756 
118,600 


























E (600-1 ,000) = 1 ,667,000 pounds per square inch. 
Snapping sounds. 

E (1,000-2,000) -1,613,000 pounds per square inch. 
Ultimate strength. 


.0021 

.0021 
.0021 




130,550 
142,428 
154,207 
166,166 
178,035 








.0031 

.0033 
.0033 




180,004 
201,773 
213,642 
225,511 
237,380 








.0048 

.0046 
.0046 




306,000 







Pier failed by opening longitudinal cracks, bricks in courses at 
middle of height crushing. , r^r^,^]r> 
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12" 8AND-8TRUCK BRICK PIER. 



Sand-struck brick. 

Material received from I. L. Stiles & Son Brick Company, North 
Haven, Conn. 

Built of 38 courses of brick, with solid core. Joints broken every 
six courses. 

Laid in lime mortar — 1 part lime and 3 parts sand. 

Age, 3 months 4 days. 

Y^ight, 837 pounds == 104.1 pounds per cubic foot. 

Heignt of pier, 96.60 inches. 

Sectional area, 11''.94X12''.05 = 143.88 square inches. 

Average thickness of joints, ^^.28. 

Gauged length, SO''. 



AppUed loads. 


In gauged length. 


Remarks. 










Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 




Pounds. 


Pounds. 


Inch. 


Inch. 




14,388 


100 


0. 


0. 


Initial load. Loaded with 6.000 pounds before 
testing. 


21,582 


150 


.0185 


.0156 




28,776 


200 


.0460 


.0399 


Snapping sounds. 


35,»70 


250 


.0710 


.0616 




43,164 


300 


.1000 


.0670 




50,358 


350 


.1278 


.1110 




57,552 


400 


.1652 


.1457 




64,746 


450 


.1860 


.1616 




71,940 


500 


.2275 


.2010 




105,000 


730 






Ultimate strength. 







Opened longitudinal cracks, which finally extended nearly the full 
heignt of the pier. These cracks began to develop during the early 
stages of the test, and were visible when the pier was loaded with 
400 pounds per square inch. They increased rapidly in extent as 
the ultimate strength of the pier was reached. 
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No. 1760. 



12* PAVING BRICK PIER. 

Paving bricks branded ^^Johnsonburg, Pa." 

Built of 24 courses of brick, with hollow core. Bricks laid on edge. 

Laid in neat Savior's Portland cement. 

Age, 4 days 18 nours. ' ^ 

Weight, 967 pounds = 143.7 pounds per cubic foot. 

Height of pier, 97.95 inches. 

Outside dimensions, 12".76X12".67 = 161.67 square inches. 

Core, 6".50X6''.60 = 42.90 square inches. 

Net sectional area, 118.77 square inches. 

Close end joints. 

Gauged length, 50^, 



Applied loads. 


In gauged length. 


Remarks. 










Total. 


Per square 


Compres- 
sion. 


Set. 




Pounds. 


Pounds. 


Inch. 


Inch. 




n,877 


100 


0. 


0. 


Initial load. Loaded with 10,000 pounds be- 
fore testing. 


17,816 


150 


.0008 


.0002 


^ 


23,754 


200 


.0015 


.0005 




29,603 


250 


.0023 


.0008 




35,631 


300 


.0030 


.0009 




41,570 


350 


.0039 


.0012 




47,508 


400 


.0046 


.0014 




53,447 


450 


.0055 


.0016 




50,385 


. 500 


.0064 


.0018 




65,324 


• 550 


.0073 


.0019 




71,262 


600 


.0082 


.0020 


£ (100-600) -4.032,000 pounds per square inch. 




600 
660 


.0081 
.0090 


.0020 
.0021 


- 


77,201 


83,139 


700 


.0098 


.0023 




89,078 


750 


.0106 


.0026 


r 


95,016 


800 


.0116 


.0028 




100,955 


850 


.0124 


.0029 


Test interrupted 30 minutes. Sudden lowering 
of temperature of room. 


106,893 


900 


.0126 


.0026 




112,832 


950 


.0137 


.0028 




118,770 


1,000 


.0146 


.0030 


E (600-1,000) =3,704,000 pounds per square inch. 




600 
600 

1,100 


.0100 
.0102 

.0164 


.0030 
.0031 

.0035 






130,647 


142,524 


1,200 


.0180 


.0038 




154,401 


1,300 


.0198 


.0041 




166,278 


1,400 


.0220 


.0048 


Snapping sound. 


178,155 


1,500 


.0240 


.0050 






600 
600 


.0129 
.0129 


.0048 
.0048 






190,032 


1,600 


.0258 


.0055 




201,909 


1,700 


.0282 


.0063 




213,786 


1,800 


.0310 


.0075 




225,663 


1,900 


.0329 


.0080 




237,540 


2,000 


.0350 


.0086 


E (1,000-2,000) =3,381,000 pounds per square 
inch. 




600 
600 

2,100 


.0178 
.0177 

.0373 


.0088 
.0087 

.0095 






249,417 


261,294 


2,200 


.0394 


.0103 




273,171 


2,300 


.0434 


.0126 




285,048 


2,400 


.0457 


.0135 




296,925 


2,500 


.0484 


.0145 






600 
600 


.0245 
.0245 


.0145 
.0145 
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BBICK PIERS. 
No. 1760— Continued. 



AppUed loads. 


In gauged length. 


Remarks. 


Total. 


Per sqiiare 
Inch. 


Compres- 
sion. 


Set. 


Pounds. 


Pounds. 


Inch,- 


Inch. 


Rested under 20,000 pounds 16 hours. 




100 
2,600 
2,700 
2,800 
2,900 
3,000 

600 
600 

3,100 
3,200 
3,300 
3,400 
3,500 

600 
600 

4,218 




.0148 




308,802 
320,679 
332,556 
344,433 
356,310 


.0487 
.0508 
.0528 
.0547 
.0569 

.0276 
.0273 

.0583 
.0620 
.0646 
.0679 
.0758 

.0888 
.0387 


.0152 1 
.0157 ' 
.0160 
.0163 

.0171 E (2,000-3.000) -3,731,000 pounds per square 
inch. 

.0171 

.0171 1 




368,187 
, 380,064 

391,941 
1 403,818 
1 415,695 


.0180 
.0188 
.0200 
.0213 
.0270 

.0270 
.0270 


Crack in course near niiddis of height of pier. , 
Ultimate strength. 




501,000 








Opened longitudinal cracks. 
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No. 1761. 



12" PAVING BRICfS PIER. 



Paving bricks branded ''Johnsonburg, Pa." 

Pier built of the lighter colored bricks of this lot. 

Built of 24 courses of brick, with hollow core. Bricks laid on edge.- 

Laid in neat Saylor's Portland cement. 

A^e, 7 days. 

Weight, 973 pounds = 144.8 pounds per cubic foot. 

Height of pier, 97 inches. 

Outside dimensions, 12''.75X12''.80 = 163.20 square inches. 

Core, 6''.50X6''.70== 43.55 square inches. 

Net sectional area, 119.65 square inches. 

Close end joints. 

Gauged length, 50^". 



Applied loads. 


In gauged length. 


Remarks. 










Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


- 


Pounds. 


Pounds. 


Inch. 


Inch. 




n,965 


100 


0. 


0. 


Initial load. Loaded with 8,000 pounds before 
testing. 


17,948 


150 


.0008 


.0003 




23,990 


200 


.0016 


.0005 




29,913 


250 


.0022 


.0007 




35,896 


300 


.0028 


.0006 




41,878 


aw 


.0035 


.0008 




47,860 


400 


.0042 


.0009 




63,843 


460 


.0049 


.0010 




50,826 


500 


.0055 


.0011 




65,808 


550 


.0063 


.0012 




71,790 


600 


.0072 


.0013 


E (100-600)=4,237,000 pounds per square inch. 




600 
650 


.0071 
.0078 


.0013 
.0015 




77,773 


83,755 


700 


.0085 


.0018 




89,738 


750 


.0092 


.0019 




96,720 


800 


.0099 


.0020 




101,708 


850 


.0106 


.0020 




107,686 


900 


.0114 


.0021 




113,668 


950 


.0123 


.0023 


. 


119,660 


1,000 


.0129 


.0025 


E (600-1,000) =4,444,000 pounds per square inch. 




600 
. 600 

1,100 


.0086 
.0085 

.0143 


.0025 
.0025 

.0026 






131,616 


143,580 


1,200 


.0158 


.0028 




156,545 


1,300 


.0172 


.0030 




167,510 


1,400 


.0187 


.0032 




179,475 


1,600 


.0201 


.0034 






600 
600 

1,600 


.0101 
.0100 

.0217 


.0035 
.0033 

.0037 






191,440 


203,406 


1,700 


.0234 


.0038 




215,370 


1,800 


.0248 


.0040 




227.335 


1,900 


.0264 


.0042 




239,300 


2,000 


.0280 


.0045 


E (l,000-2,000)=3,817,000poundsper8quare inch. 




600 
600 

2,100 


.0120 
.0120 

.0294 


.0045 
.0045 

.0047 






251,265 


263,230 


2,200 


.0310 


.0048 




276,195 


2,300 


.0327 


.0060 




287,160 


2,400 


.0344 


.0064 




299,125 


2,500 


.0361 


.0058 


Snapping sounds. Rested under Initlalload 30 

minutes. 




600 
600 


.0148 

.Ol.'W 


.0058 
.0056 
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BRIOR PIEBS. 

No. 1761— Continued. 



Applied loads. 


In gaaged length. 




Total. 


Per square 
inck. 


Compree- 
sion. 

Inch. 
.0378 
.0395 
.0411 
.0428 
.0446 

.0165 
.0165 

.0472 
.0489 
.0504 
.0522 
.0542 

.0197 
.0196 

.0560 
.0578 
.0596 

..0210 
.0210 

.0611 
.0632 

.0221 


1 Remarks. 
Set. 


Pcundt. 
311,090 
323,055 
335,020 
346,985 
358,950 


Pounds.^ 
2,600 
2,700 
2,800 
2,900 
3,000 

600 
600 

3,100 
3,200 
3,300 
3,400 
3,500 

600 
600 

3,600 
3,700 
3,800 

600 
600 

3,900 
4,000 

600 
600 

5,606 


Inch. 
.0059 
.0062 
.0066 1 
.0070 
. 0072 E (2,000-3,000)-3,597,000poundspersquareinBh. 

.0074 
.0074 




370,915 
382,880 
394,845 
406,810 
418,775 


.0081 
.0064 
.0068 
.0090 
.0005 

.0095 
.0095 

.0096 
.0101 
.0104 

.0104 
..0104 

.0111 
.0109 

.0109 
.0110 


• 

Crack in ninth course from upper end of pier. 

E (3,00(M,000)-3,356,000poundspersquafBinch. 
Ultimate strength. 




430,740 
442,705 
454,670 




466,635 
478,600 




671,000 







Pier burst suddenly into fragments when the maximum load was 
reached. The fragments consisted of half-bricks and smaller pieces. 
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No. 1767. 

12* PAVING BRICK PIER. 

Paving bricks branded ''Johnsonbnrg, Pa.'' 

Pier built of the darkest colored bricks of this lot. 

Built of 24 courses of brick, with hollow core. Bricks laid on edge. 

Laid in neat Saylor's Portland cement. 

Age, 1 month 8 day§. 

Weight, 976 poimds = 145.2 poimds per cubic foot. 

Height of pier, 98.25 inches. 

Outside dunensions, 12''.76 X 12''.73 = 162.43 square inches. 

Core, 6''.60 X 6''.70 = 44.22 square inches. 

Net sectional area, 118.21 square inches. 

Gauged length, 50". 



Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Pounds. 
H,821 

17,732 
23,642 
29,553 
35,463 
41,374 
47,284 
53,195 
59,105 
65,016 
70,926 


Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

600 

650 
700 
750 
800 
850 
900 
950 
1,000 

600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 

600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2,200 
2,300 
2,400 
2,600 

600 
600 

2,600 


Inch. 
0. 

.0009 
.0016 
.0024 
.0031 
.0038 
.0046 
.0054 
.0062 
.0068 
.0075 

.0076 

.0083 
.0089 
.0096 
.0105 
.0113 
.0120 
.0127 
.0135 

.0090 
.0090 

.0150 
.0164 
.0180 
.0195 
.0211 

.0104 
.0103 

.0229 
.0243 
.0259 
.0276 
.0290 

.0120 
.0120 

.0312 
.0326 
.0343 
.0360 
.0374 

.0134 
.0134 

.0402 


Inch. 
0. 

.0002 
.0003 
.0004 
.0005 
.0006 
.0007 
.0008 
.0009 
.0010 
.0011 

.0011 

.0012 
.0013 
.0014 
.0015 
.0015 
.0015 
.0016 
.0018 

.0018 
.0018 

.0019 
.0019 
.0021 
.0023 
.0024 

.0025 
.0024 


Initial load. Loaded with 6,000 pounds before 
testing. 

E (100-«)0) =3,906,000 pounds per square inch. 

E (600-1,000) -3,774,000 pounds per square inch. 
Snapping sound. 

E (1 ,000-2,000) =»3,571,000 pounds per square inch. 


76,837 
82,747 
88,658 
94,568 
100, 479 
106,389 
112,300 
118,210 




130,031 
141,852 
153,673 
165,494 
177,315 


189,136 
200,957 
212,778 
224,^599 
236,420 








.0033 

.0034 
.0034 




248,241 
260,062 
271,883 
283,704 
295,526 








.0040 

.0040 
.0040 




307,346 
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"brick piers. 

No. 1767— Continued. 



AppUed loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inch. 

Pounds. 
2,700 
2,800 
2,900 
3,000 

600 
600 


Compres- ' o^ 
sion. 1 ^^' 


Pounds. 
319,167 
330,988 
342,809 
354,630 


Inch. 
.0419 
.0437 
.0450 
.0475 

.0165 
.0165 


Inch. 










Crack in eleventh coursr. 


.0060 

.0060 
.0060 

.0053 


E (2.000-3,000)=3, 165,000 pounds per square inch. 
After resting under initial load 1 hour. 

Ultimate strength. 






366,451 


3,100 
3,200 
3,300 
3,400 
3,500 

600 
600 

3,600 
4,281 


.0497 
.0515 
.0532 
.0548 
.0564 

.0181 
.0181 

.0606 


378,272 




390,093 
401,914 
413,735 






.0060 

.0060 
.0069 




425,556 
506,000 









Longitudinal cracks developed, separating the bricks into halves 
and smaller fragments. The bed joints on tne inside of the pier were 
not filled completely. 
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No. 1768. 



12* PAVING BRICK PIER. 

Paving bricks branded '^Johnsonburg, Pa." 

Pier built of lighter colored brick than No. 1767. 

Built of 24 courses of brick, with hollow core. Bricks laid on edge. 

Laid in neat Saylor's Portland cement. 

A^e, 1 month 8 davs. 

Weight, 971 pounds = 143.6 pounds per cubic foot. 

Height of pier, 97.75 inches. 

Outside dimensions, 12''.70X12''.84 = 163.07 square inches. 

Core, 6".50X6''.70 = 43.55 square inches. 

Net sectional area, 119.52 square inches. 

Gauged length, 50^^. 



Applied loads. 



Total. 



Pounds. 
n,052 

17,928 
23,904 
29,880 
35,8S(> 
41.S.'t2 
47,8iS 
53,784 
59,760 
65,736 
71,712 

77,688 
83,664 
89,640 
95.616 
101,592 
107,568 
113, .544 
119,520 



131,472 
143,424 
156,376 
167,328 
179,280 



191,232 
203,184 
215,136 
227,068 
239,040 



250,992 
262,944 
274,896 
286,848 
298,800 



310,752 
322,704 
334,656 
346,608 
358,560 



Per square 
incn. 



Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

650 
700 
750 
800 
850 
900 
950 
1,000 

600 

1,100 
1,200 
1,300 
1,400 
1,500 



1,600 
1,700 
1,800 
1,900 
2,000 

600 

2,100 
2,200 
2,300 
2,400 
2,500 

600 

2,600 
2,700 
2,800 
2,900 
3,000 

. 600 



In gauged length. 



Compres- 
sion. 



Set. 



Remarks. 



Inch. 
0. 

.0004 
.0010 
.0014 
.0020 
.0025 
.0090 
.0037 
.0042 
.0049 
.0056 

.0062 
.0067 
.0073 
.0079 
.0064 
.0090 
.0097 
.0102 

.0063 

.0118 
.0129 
.0141 
.0153 
.0165 

.0073 

.0180 
.0193 
.0204 
.0217 
.0230 

.0063 

.0245 
.0257 
.0269 
.0281 
.0293 

.0091 



.0333 
.0345 
.0357 

.0101 



Inch. 
0. 



.0006 



.0015 
.0014 



.0021 
.0020 



Initial load, 
testing. 



Loaded with 8,000 pounds before 



E (100-600) «5,206,000 pounds per square inch. 



E (600-1 ,000) =5,128,000 pounds per square inch. 



. 0024 E (1,000-2,000) •«4,202,000 pounds per square inch. 
.0025 



.0029 



.0034 
.0034 



Crack in fourth course. 

E (2,000-3,000) «4,274,000 pounds per square Inch. 
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BRICK PIERS. 

No. 1768 — Continued. 



Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Pounds. 
370,512 
382,464 
394,416 
406,368 
418,320 


Pounds. 
3,100 
3,200 
3,300 
3,400 
3,500 

600 

3,600 
3,700 
3,800 
3,900 
4,000 

600 

4,100 
4,200 
4,300 
4,400 
4,500 

600 

5,003 


Inch. 
.0368 
.0379 
.0390 
.0404 
.0418 

.0106 

.0435 
.0449 
.0463 
.0475 
.0489 

.0119 

.0510 
.0526 
.0543 
.0557 
.0570 

.0140 


Inch. 


E (3,000-4,000) =4,000,000 pounds per square inch. 
UltimaU strength. 








.0034 
.0034 


430,272 
442,224 
454,176 
466,128 
478,080 








.0041 
.0041 


490,032 
501,964 
513,936 
525,888 
537,840 








.6660 
.0060 


598,000 







Opened longitudinal cracks extending nearly from end to end of 
the pier. 
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No. 1759. 

12" PAVING BRICK PIER. 

Paying bricks branded '^Johnsonburg, Pa." 

Built of 23 courses of brick, with hollow core. Bricks laid on edge. 
Laid in cement mortar — 1 part Saylor's Portland cement and 2 
parts sand. 
Ase, 44 hours. 

Weight, 961 pounds =146.7 pounds per cubic foot. 
Height of pier, 96.50 inches. 

Outside dimensions, 12''.75 X 12''.80 = 163.20 square inches. 
Core, 6''.7X6''.85 = 45.90 square inches. 
Net sectional area, 117.30 square inches. 
Wide end joints. 
Gauged length, SO''. 



Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
incii. 


Compres- 
sion. 

Inch. 
0. 

.0028 
.0067 
.0106 
.0168 
.0211 
.0265 

.0377 
.0421 
.0^1 

.0514 

.0548 
.0593 
.0645 
.0095 
.0742 
.0795 
.0847 
.0896 

.0832 
.0831 

.0965 
.1051 
.1126 
.1229 

.1159 
.1160 

.1380 
.1450 
.1526 
.1620 
.1740 

.1501 
.1501 

.1396 
.1454 
.1500 
.1543 
.1580 


Set. 


Potmds. 
11,730 

17,595 
23,460 
29,325 
35,190 
41,055 
46,920 
52,785 
58,650 
64,515 
70,380 


Pounds. 
100 

150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

600 

650 
700 
750 
800 
850 
900 
•950 
1,000 

600 
600 

1,100 
1,200 
1.300 
1,400 

600 
600 

1,60^ 
1,700 
1,800 
1,900 
2,000 

600 
600 

200 
400 
600 
800 
1,000 


Inch. 
0. 

.0021 
.0049 
.0085 
.0130 
.0174 
.0212 
.0252 
.0300 
.0337 
.0390 

.0410 

.0436 
.0472 
.0514 
.0553 
.0588 
.0630 
.0670 
.0710 

.0714 
.0717 

.0763 
.0825 
.0883 
.0962 

.1024 
.1025 

.1076 
.1125 
.1181 
.1256 
.1350 

.1352 
.1357 


Initial load. Loaded with 7,000 t>ound8 be- 
fore testing. 

E (100-«)0) -2,475,000 pounds per square inch. 

E (600-1 ,000)-=2,353,000 pounds per square inch. 

Snapping sound. 

Crack in seventh course from bottom. 

E (1,000-2,000)«2,451,000 pounds per square 


76,245 
82,110 
87,975 
93,840 
99,705 
105,570 
111,435 
117,300 




129,030 
140,760 
152,490 
164,220 




187,680 
199, 410 
211,140 
222,870 
234,600 
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BBIGK PIERS. 

No. 1759— Continued. 



Applied loads. 


In gauged length. 


Remarks. 


Tot-. "-^X" 

Pound.". Pounds. 

800 


Compres- 
sion. 

Inch. 
.1.554 
.1520 
.1479 
.1417 


Set. 
Inch. 


• 


GOO 






400 






200 


.1364 




2K7.000 2.447 


ITItinmte strength. 


I 







Cracks gradually developed after the first one appeared, as the 
loads were advanced. At U^e time the maximum load was reached 
there were two cracks which were continuous, reaching nearly from 
end to end of the pier. Shorter cracks opened generally, more nmner- 
ous in the lower half of the pier. 
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No. 1762. 



12" PAVING BRICK PIER. 



Paying bricks branded ''Shawmut, Pa." 

Built of 24 courses of brick, with hollow core. Bricks laid on edge. 

Laid in neat Saylor's Portland cement. 

Age, 4 hours. 

T^ight, 883 pounds = 143.3 pounds per cubic foot. 

Height of pier, 95.05 inches. 

Outside dimensions, 12M4X12".17== 147.74 square inches. 

Core, 5''.95X6'' = 35.70 square inches. 

Net sectional area, 112.04 square inches. 

Close end joints. 

-Gauged length, SO''. 

This pier was laid up during the forenoon and tested during the 
afternoon of the same day. The time of reaching the maximum load 
was four hours after the last course of bricks was laid. 



Applied loads. 


In gauged length. 


Remarks. 










Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 




Pounds. 


Pounds. 


Inch. 


Inch. 


• 


11,204 


100 


0. 


0. 


Initial load. Loaded with 10,000 pounds be- 
fore testing. 


16,806 


150 


.0049 


.0031 




22,406 


200 


.0121 


.0086 




28,010 


250 


.0197 


.0133 




33,612 


300 


.0264 


.0176 




39,214 


350 


.0320 


.0215 




44,816 


400 


.0389 


.0259 


Snapping sounds. 

Cranks in first and third courses from upper 


50,418 


460 


.0435 


.0290 










end of pier. 


56,020 


500 


.0483 


.0319 




61,622 


560 


.0544 


.0368 




67,224 


600 


.0606 


.0412 


E (100-600) -1,276,000 pounds per square inch. 





600 
660 


.0629 
.0666 


.0429 
.0462 




72,826 


78, «» 


700 


.0714 


.0486 




84,030 


750 


.0763 


.0520 




80,632 


800 


.0806 


.0553 




95,234 


850 


.0645 


.0578 




100,836 


goo 


.0900 


.0622 


E (600-900) -1,829,000 pounds per square inch. 


236,000 


2,106 






Ultimate strength. 







Pier failed by opening cracks along its height, separating the bricks 
into half-bricks and smaller fragments. A number of bricks crushed 
near the middle of the height of the pier on one of the vertical sides 
and at middle of this face, as the pier rested in the testing machine. 
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No. 1763. 

12" PAVING BRICK PIER. 

Paving bricks branded *'Shawmut, Pa/' 

Built of 24 courses of brick, with hollow core. Bricks laid on edge. 

Laid in neat Saylor's Portland cement. 

Age, 2 days. 

T\^ight, 883 pounds = 141.5 pounds per cubic foot. 

Height of pier, 95.55 inches. 

Outside dimensions, 12''.20X12''.22 = 149.08 square inches. 

Core, 6''X6''.05 = 36.30 square inches. 

Net sectional area, 112.78 square inches. 

Close end joints. 

Gauged length, SO''. 



AppUed loads. 


In gauged length. 


Remarks. 










Total. 


Per Bqnare 
inch. 


Compres- 
sion. 


Set. 




Pounds. 


Pounds. 


Inch. 


Inch. 




11,278 


100 


0. 


0. 


Initial load. Loaded with 8.000 pounds be- 
fore testing. 


16,917 


160 


.0007 


0. 




22,566 


200 


.OOlg* 


.0004 




28,195 


260 


.0028 


.0008 




33,834 


300 


.0096 


.0009 




39,473 


350 


.0046 


.0012 




46,112 


400 


.0056 


.0017 




60,760 


460 


.0060 


.0019 




56,390 


500 


.0060 


.0022 




62,029 


560 


.0091 






67,668 


600 


.0103 


.0030 


E (100-«») -3,425,000 pounds per square inch. 




600 
660 


.0105 
.0117 


.0031 
.0034 




73,307 


78,946 


700 


.0128 


.0040 




84,685 


750 


.0141 


.0044 




90,224 


800 


.0163 


.0049 




95,863 


850 


.0170 


.0056 




101,602 


900 


.0182 


.0061 




107,141 


«50 


.0197 


.0067 




112,780 


1,000 


.0213 


.0074 


£ (600-1,000) -3.030,000 pounds per square inch. 




600 
600 

1,100 


.0161 
.0161 

.0239 


.0075 
.0076 

.0065 






124,068 


136,336 


1,200 


.0273 


.0100 




146,614 


1,300 


.0304 


.0115 




157,892 


1,400 


.0340 


.0134 


Snapping sound. 


169,170 


1,500 


.0371 


.o;47 






600 
600 

1,600 


.0246 
.0245 

.0406 


.0146 
.0146 

.0168 






180,448 


191,726 


1,700 


.0450 


.0189 




203,004 


1,800 


.0482 


.0206 




214,282 


1,900 


.0525 


.0229 


Cracks in third, fourth, and fifth courses from 
bottom. 


225,660 


2,000 


.0566 


.0254 


£ (1.000-2,000) -2.890.000 pounds per square 
inchT 




600 
600 

2,100 


.0368 
.0368 

.0600 


.0265 
.0265 

.0270 






236,838 


248,116 


2,200 


.0645 


.0296 




269,394 


2,300 


.0693 


.0328 




270,672 


2,400 


.0760 


.0371 




281,060 


2,500 


.0813 


.0407 






600 
600 


.0539 
.0685 


.0408 
.0406 


r^ T 
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Applied loads. 


In gauged length. 


Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Pounds, 
293,228 
304,506 
315,784 
327,062 
338,340 


Pounds, 
2,600 
2,700 
2,800 
2,900 
3,000 

600 
600 

3,733 


Inch, 
.0658 
.0921 
.0967 
.1010 
.1058 

.0710 
.0710 


Inch. 
.0434 
.0479 
.0503 
.0529 
.0563 

.0563 
.0563 


E (2,000^ ,000) > 2,732,000 pounds per square 
inch. 

Ultimate strength. 




421,000 







Longitudinal cracks opened, extending nearly the height of the pier. 
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12' PAVING BRICK PIER. 



Paving bricks branded ^^Shawmut. Pa." 
Built of 24 courses of brick, with hollow core. 
Laid in neat Saylor's Portland cement. 
7 days. 



Bricks laid on edge. 



eight, 907 pounds = 145.6 pounds per cubic foot. 
Hei^t of pier, 95.35 inches. 
Outside dimensions, 12''.22 X 12''.25 = 149.70 square inches. 
Core, 5^97 X6M5 = 36.72 square inches. 
Net sectional area, 112.98 square inches. 
Close end joints. 
Gauged length, 50''. 



Applied loads. 


In gauged length. 












Remarks. 


Total. 


Per square 
in^. 


Compres- 
sion. 

Inch. 


set. 




Pounds. 


Pounda. 


Inch. 




11,298 


100 


0. 


0. 


Initial load. Ixiaded with 8.000 pounds before 
testing. 


16,947 


150 


.0006 


0. 


22, £96 


200 


.0011 


.0002 




28,245 


250 


.0017 


.0004 




33,894 


300 


.0023 


.0005 




39,543 


350 


.0031 


.0006 




45,192 


400 


.0038 


.0008 




50,841 


450 


.0046 


.0007 




66,490 


500 


.0053 


.0009 




62,139 


560 


.0060 


.0010 




67,788 


600 


.0068 


.0011 


E (100-600) -=4.386,000 pounds per square inch'. 




600 
650 


.0068 
.0075 


.0011 
.0012 




73,437 


7%0B6 


700 


.0063 


.0013 




84,735 


750 


.0090 


.0014 




90,384 


800 


.0008 


.0015 




96,033 


850 


.0105 


.0016 




101,682 


900 


.0114 


.0017 




107,331 


950 


.0123 


.0018 




112,980 


1,000 


.0131 


.0020 


E (60&-1.000)»3.704,000 pounds per square Inch. 




600 
600 

1,100 


.0084 
.0084 

.0146 


.0020 
.0019 

.0021 






124,278 


135,576 


1,200 


.0161 


.0024 




146,874 


1,300 


.0179 


.0026 




158,172 


1,400 


.0194 


.0028 




160,470 


1,500 


.0214 


.0031 


Snapping sound. 




600 
600 

1,600 


.0107 
.0107 

.0234 


.0033 
.0032 

.0035 






180,768 


192,066 


1,700 


.0250 


.0039 




203,364 


1,800 


.0269 


.0041 




214,662 


1,900 


.0289 


.0045 




225,960 


2,000 


.0308 


.0048 


E (1.000-2.000) -3,356.000 pounds per square 

inch. 




600 
600 

2,100 


.0135 
.0135 

.0325 


.0049 
.0048 

.0050 




237,258 


248,556 


2,200 


.0344 


.0051 




259,854 


2,?00 


.0365 


.0055 


Cracks in bricks in third course from bottom 
and sixth course from top. 


271,152 


2,400 


.0387 


.0063 




282,450 


2,500 


.0406 


.0066 






600 
GOO 


.0167 
.0167 


.0066 
.0066 
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Applied loads. 


In gauge 


id length. 
Set. 


Remarks. 


Total. 


Per square 
inch. 


CJompres- 
sion. 


Pounds. 
293,748 

305,046 
316,344 
327,642 
338,940 


Pounds. 
2,600 

2,700 
2,800 
2,900 
3,000 

600 
600 

3,100 
' 3,200 
3,300 
3,400 
3,500 

600 
600 

4,514 


Inch. 
.0428 

.0430 
.0464 
.0486 
.0613 

.0207 
.0207 

.0536 
.0562 
.0585 
.0609 . 
.0635 

.0257 
.0257 


Inch. 
.0072 

.0071 
.0077 
.0082 
.0093 

.0093 
.0093 

.0098 
.0106 
.0113 
.0121 
.0134 

.0134 
.0134 


Cracks in fourth course from bottom. Set of 
".0O64 after resting 30 minutes. 

E (2.000-3,000) =3,125,000 pounds per square 
Ultimate strength. 




350,238 
361,536 
372,834 
384,134 
395,430 
■ 




510,000 







Opened longitudinal cracks, separating the bricks into halves and 
smaller fragments, over a part of the height of the pier. 
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12' PAVING BRICK PIER. 



Paving bricks branded '^Shawmut, Pa." 

Pier built of 25 courses of brick, with hollow core. BricTcs laid on 
edge.^ 

Laid in neat Saylor's Portland cement. 

Age, 4 months 7 days. 

Weight, 910 poimds== 143.1 pounds per cubic foot. 

Height of pier, 99.15 inches. 

Outside dimensions, 12M6X12''.17 = 147.99 square inches. 

Core, 6'' X &'.2 = 37.2 square inches. 

Net sectional area, 110.79 square inches. 

Gauged length, 50^^. 



AppUed loads. 


In gauged length. 


Remarks. 










Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 




Pounds. 


Pound*. 


Inch. 


Inch. 




n,079 


100 


a 


0. 


Initial load. Loaded with 14,000 pounds 
before testing. 


16,619 


150 


.0005 


0. 




22,158 


200 


.0012 


0. 




27,698 


250 


.0019 


.0001 




33,237 


300 


.0025 


.0003 




38,777 


350 


.0030 


.0006 




44,316 


400 


.0038 


.0006 




49,856 


450 


.0045 


.0007 




55,395 


500 


.0052 


.0006 




60,935 


550 


.0057 


.0009 




66,474 


600 


.0064 


.0011 


E (100-600)=4,717,000 pounds per square inch. 




600 
650 


.0066 
.0073 


.0011 
.0012 




72,014 


77,553 


700 


.0079 


.0013 




83,093 


750 


.0086 


.0013 




88,632 


800 


.0002 


.0014 




94,172 


850 


.0099 


.0015 




99,711 


900 


.0105 


.0015 




105,251 


950 


.0111 


.0016 




110,790 


1,000 


.0118 


.0016 


E (60O-l,000)»4,062,000 pounds per square inch. 




600 
600 

1,100 


.OOT/ 
.0077 

.0130 


.0017 
.0017 

.0018 






121,869 


132,948 


1,200 


.0146 


.0020 




144,027 


1,300 


.0160 


.0021 




155,106 


1,400 


.0175 


.0023 




166,185 


1,500 


.0191 


.0026 


Snapping sound. 




600 
600 

1,600 


.0093 
.0093 

.0205 


.0026 
.0026 

.0027 






177,264 


188,343 


1,700 


.0223 


.0030 




199,422 


1,800 


.0238 


.0032 




210,501 


1,900 


.0253 


.0033 




221,580 


2,000 


.0267 


.0035 


E (1,000-2,000)=3,846,000 pounds per square 
inch. 




600 
600 

2,100 


.0108 
.0107 

.0280 


.0035 
.0034 

.0034 


- 




232,659 


243,738 


2,200 


.0296 


.0038 




254,817 


2,300 


.0313 


.0039 




265,896 


2,400 


.0326 


.0040 




276,975 


2,500 


.0342 


.0041 


Cracks in one brick each in ilfth and sixth 
courses from lower end of pier. 




600 
600 


.0123 
.0124 


.0043 
.0043 
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Applied loads. 


Injsauged length. 


Remarks. 


Total. 


Per square 


Compres- 
sion. 


Set. 


Pounds. 
288,054 
299,133 
310,212 
321,291 
332,370 


Pounds. 
2,600 
2,700 
2,800 
2,900 
3,000 

600 
600 

600 
1,000 
1,500 
2,000 
1,600 
1,000 

600 

3,100 
3,200 
3,300 
3,400 
3,500 

600 
600 

4,089 


Inch. 
.0356 
.0372 
.0388 
.0404 
.0425 

.0142 
.0142 

.0142 
.0197 
.0259 
.0316 
.0264 
.0202 

.0149 

.0440 
.0455 
.0469 
.0481 
.0502 

.0153 
.0153 


Inch. 
.0044 
.0045 
.0046 
.0048 
.0050 

.0052 
.0052 


E (2,000-3,000) =3,497,000 pounds per square 
inch. 

Ultimate strength. 


























.0054 


343,449 
354,528 
365,607 
376,686 
387,765 








.0060 

.0060 
.0060 




453,000 







Opened longitudinal cracks in lower half of pier. 
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12* PAVING BRICK PIER. 



Paving bricks, branded ^'Shawmut. Pa.'' 

Built of 24 courses of brick, with hollow core. Bricks laid on edge. 
Laid in cement mortar — 1 part Saylor's Portland cement and 2 
parts sand. 
Age, 7 days. 

'Weight, 919 pounds = 145.4 pounds per cubic foot. 
Height of pier, 97.75 inches. 

Outside dimensions, 12^^.25 X 12^^.28 = 150.43 square inches. 
Core, 6''.20X6''.25 = 38.75 square inches. 
Net sectional area, 111.68 square inches. 
Close end joints. 
Gauged length, 50''. 



Applied loads. 


In gauged length. 


Remarks. 










Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 




Pounds. 


Pounds. 


Inch. 


Inch. 




11,168 


100 


0. 


0. 


Initial load. Loaded with 7,000 pounds be- 
fore testing. 


16,752 


150 


.0007 


.0002 




22,336 


200 


.0013 


.0003 




27,920 


250 


.0018 


.0004 




33,504 


300 


.0023 


.0005 




39,068 


350 


.0030 


.0006 




44,672 


400 


.0036 


.0006 




50,256 


450 


.0044 


.0006 




55,840 


500 


.0051 


.0009 




61,424 


550 


.0059 


.0011 




67,008 


600 


.0068 


.0012 


E (100-«)0) -=4,464,000 pounds per square Inch. 




600 
650 


.0068 
.0077 


.0013 
.0014 




72,592 


78,176 


700 


.0086 


.0016 




83,760 


750 


.0094 


.0019 




89,344 


800 


.0106 


.0020 




94,928 


850 


.0116 


.0023 




100,512 


900 


.0128 


.0026 




106,096 


950 


.0140 


.0030 




111,680 


1,000 


.0152 


.0034 


E (600-1,000) =3,226,000 pounds per square Inch. 




600 
600 

1,100 


.0101 
.0101 

.0178 


.0034 
.0034 

.0040 






122,848 


134,016 


1,200 


.0207 


.0051 




145,184 


1,300 


.0241 


.0066 




156,352 


1,400 


.0277 


.0083 




167,520 


1,500 


.0320 


.0103 


Snapping sound. 




600 
600 
100 


.0184 
.0183 


.0099 
.0098 
.0089 


Set after resting 40 minutes. 






178,688 


1,600 


.0347 


.0010 




189,856 


1,700 


.0398 


.0139 




201,024 


1,800 


.0448 


.0166 




212, i92 


1,900 


.0502 


.0193 




223,360 


2,000 


.a>56 


.0228 


E (1,000-2,000) =2,381, 000 pounds per square 
inv h. 




600 
600 

2,100 


.0335 
.0335 

.0620 


.0229 
.0229 

.0270 


Cracks in fifth and seventh courses from bot- 




234,528 










tom of pier. 


245,696 


2,200 


.0692 


.0318 




256,864 


2,300 


.0761 


.0364 


» 


268,032 


2,400 


.0822 


.0402 




279,200 


2,500 


.0687 


.0444 


i<^ T 
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AppUed loads. " 


In gauged length. 


Remarks. 


Total. 


Per square 
inch. 


Compres- 
sion. 


Set. 


Pounds. 


Pounds. 
600 
600 

2,600 
2,700 
2,800 
3,295 


Inch. 
.0576 
.0576 

.0964 
.1028 
.1103 


Inch. 
.0444 
.0445 

.0498 
.0541 
.0593 


• 






290,368 
301,536 
312,704 
368,000 


Ultimate strength. 






1 



Opened longitudinal cracks, and brick crushed in ninth course 
from lower end of pier. 
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12^ SAND-LIME BRICK PIER. 

Sand-lime bricks. 

Pier built of 37 courses of brick, with hollow core. 

Laid in cement mortar — 1 part Alpha cement and 1 part sand. 

Age, 1 year 8 months. 

Weight, 845 pomids = 111.9 pomids per cubic foot. 

Height of pier, 94.30 inches. 

Outside dimensions, 12'^.59X 12^^.60 = 158.63 square inches. 

Core, 4''.5X 4^5 = 20.25 square inches. 

Net sectional area, 138.38 square inches. 

Gauged length, 50^^. 



Applied loads. 


In gauged length. 


Remarks. 


• 








Total. 


Per square 
inth. 


Compres- 
sion. 


Set. 




Pounds. 


Pounds. 


Inch. 


Inch. 




13,838 


100 


0. 


0. 


Initial load. Loaded with 11,000 pounds before 
testing. 


20,757 


150 


.0024 


.0006 




27,676 


200 


.0048 


.0006 




34,595 


250 


.0070 


.0016 




41,514 


300 


.0095 


.0021 




48,433 


350 


,0119 


.0028 




55,352 


400 


.0143 


.0033 




62,271 


450 


.0169 


.0038 




69,190 


500 


.0198 


.0044 




76,109 


550 


.0222 


.0049 




83,028 


600 


.0246 


.0053 


E (100-600) -1,295,000 pounds per square inch. 


89,947 


650 


.0274 


.0058 




96,866 


700 


.0302 


.0065 




103,785 


750 


.0333 


.0074 




110,704 


800 


.0362 


.0080 




.117,623; 


850 


.0392 


.0085 




124,542 


900 


.0423 


.0093 




131,461 


950 


.0455 


.0100 




138, 38d' 


1,000 


.0489 


.0109 


E (600-1,000) - 1,070,000 pounds per square Inch. 


J^ 


600 


.0339 


.0110 




20,000 








Pier remained under this load 17 hours. 




100 
600 




.0108 
.0108 






.0332 


152,218 


1,100 


.0577 


.0137 




166,066 


1,200 






Ultimate strength. 







Pier failed by crushing the brick and opening longitudinal cracks 
in the lower half. Rupture took place without previous signs of 
failure. 
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No. 1814. 



12* SAND-LIME BRICK PIER. 



Sand-lime brick; material from the National Association of Manu- 
facturers of Sand-Lime Products, Wilmington, Del. 
Built of 38 courses of brick, with hollow core. 
Laid in cement mortar — 1 part Alpha cement and 1 part sand. 
Age, 2 years. 

.Weight, 849 poimds = 111.6 poxmds per cubic foot. 
Height of pier, 96 inches. 

Outside dimensions, 12".53X 12^^.54 = 157.13 square inches. 
Core, 4M8X4''.48 = 20.07 square inches. 
Net sectional area, 137.06 square inches. 
Average thickness of joints, ",2h. 
Gauged length, 50". 



Applied loads. 


In gauged length. 


Remarks. 










Totid. 


Per square 
inch. 


Compres- 
sion. 


Set. 
Inch. 




POtttMfo. 


Pounds. 


Inch. 




13,706 


100 


0. 


0. 


Initial load. Iroaded with 8,000 pounds before 
testing. 


20,559 


150 


.0022 


.0005 




27,412 


200 


.0045 


.0009 




34,266 


250 


.0068 


.0013 




41 118 


300 


.0090 


.0019 




47,971 


350 


.0115 


.0022 




54,824 


400 


.0139 


.0025 




61,677 


450 


.0167 


.0030 




68,530 


500 


.0192 


.0035 




75,383 


550 


.0221 


.0030 




82,236 


600 


.0248 


.0042 


E (100-600) =- 1,214,000 pounds per square inch. 




600 
650 


.0251 
.0278 


.0044 




89,089 


95,942 


700 


.0305 






102,795 


750 


.0334 






109,648 


800 


.0965 






116,501 
123,354 


850 


.0404 






900 


.0447 




' 


130,207 


950 


.0600 














(Ultimate strength. Brick in tenth course 


137,060 


1,000 


.0607 


.0151 


J from top flaked off. 

(E (600-1,000) -800.000 pounds per square inch. 













600 
600 


.0430 
.0431 


.0151 
.0153 


- 










.0145 


After resting 2 hours. 









Pier failed in the upper half. Bricks in the ninth, tenth, and 
eleventh courses from the top crushed, and longitudinal cracks opened 
in the vicinity. Upon reapplication of load after making observa- 
tions under 600 pounds per square inch, the pier failed under a total 
load of 136,000 pounds. 
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WOOBEN POSTS. 

WOOBEH POSTS. 
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Compression tests of Specimens sent to the Jamestown 

Exposition. 

The Douglas fir, short-leaf and long-leaf pine sticks were tested on 
earlier occasions; they were redressed previous to the present tests. 

The white oak, spruce, and cypress w;ere new sticks, not previously 
tested. 



Name of wood. 


Dimensions. 


Sectional 
area. 


Weight. 


Loads applied. 


Height. 


Cross section. 


Total. 


Per 

square 

incb. 


Donglfts fir 


Inches. 
96.00 
95.80 
95.80 


Inches. 
9.68 
11.00 
11.03 


Inches. 
11.47 
10.91 
11.26 


8q.inches. 
111.03 
120.00 
124.20 


Pounds. 
207 
205 
266 


Pounds. 
550,000 
323,000 
576,000 


Pownds. 
4,965 
2,«92 
4,€88 


Shori-'lB&f pine 


Long-leaf pine 



Name of wood. 




Sectional 
area. 


Weight. 


Comprewive 
strength. 


Hei^t. 


Cross section. 




Total. 


Per 
square 
inch. 


White oak 


Inches. 
06.10 
86.14 


Inches. 
7.40 
9.02 


Inches. 
9.16 
9.16 


Sq.inches. 
67.7 
82.5 


Po^nds. 
174 
113 


Pounds. 
315,000 
297,000 


Ptmnds. 
4,65^ 
3,600 


Spruce 





White oak: This stick contained two large knots, l^ and 2" 
diameter each^ in the vicinity of which the wood crushed. 

Spruce: This stick had 35 knots in it, ranging from Y diameter to 
Xi" diameter. The grain was oblique and mere were seasoning 
cracks present. Fracture occurred oy splitting along the grain, 
opening the seasoning cracks wider. 
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WOODEN POSTS. 



No. 1783. 

Wooden Post. 
Cypress post. 

Weight, 163 pounds = 29.2 pounds per cubic foot. 
Average rate of growth, 9 to 26 rings per inch. 
Height, 96.18 inches. 

Sectional area, 10* X lO^.OS = 100.5 square inches. 
Gauge<i length, 50*. 



Applied loikdn. 



In gaugi^ l(*iigth. 



Total. 



rnqufl 
inrh. 



10,050 
15,075 
20,100 
25,125 
30,150 
35,175 
40,200 
45,225 
50,250 
55,275 
60,300 



65,325 
70,350 
75,375 
80, 400 
85.425 
90,450 
95,475 
100,500 



Pounds. 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
600 

600 

650 
700 
750 
800 
850 
900 
950 
1,000 



Comprp*- 
sion. 



Inch, 

a 

.0019 
.0039 
.0060 
.0060 
.0102 
.0122 
.0145 
.0170 
.0194 
.0218 

.0216 

.0239 
.0253 
.0287 
.0310 
.0333 
.0348 
.0348 
.0359 



Remarks. 



Inch. 
0. 

a 
a 
a 
a 
a 



imtiaikMd. 



E (100-600) >-l,147,000 pounds per square incti. 



. 0006 E (600-1,000) —l^dSl.OOO pounds per square inch. 





600 
600 

1,100 
1,200 
1,300 
1,400 
1,500 

600 
600 

1,600 
1,700 
1,800 
1,900 
2,000 

600 
600 

2,100 
2,200 
2,300 
2,400 
2,500 

600 
600 

2,600 
2,700 
2,800 
2,900 
3,000 

600 
600 

3,100 
3,189 


.0208 
.0209 

.0402 
.0460 
.0498 
.0547 
.0605 

.0213 
.0215 

.0627 
.0676 
.0727 
.0773 
.0824 

.0222 
.0221 

.0886 
.0932 
.0983 
.1035 
.1094 

.0236 
.0236 

.1152 
.1219 
.1295 
.1395 
.1506 

.0319 
.0317 

.1830 


-.0006 
-.0006 


E (1,000-2,000) -1,101,000 pounds per square inch. 

E (2,000-3,000) -842,000 pounds per square inch. 
Ultimate strength. 




110,660 
120,600 
130,650 
140,700 








150,750 


-.0004 

-.0004 
-.0003 




160,800 
170,850 
• 180,900 
190,950 
201,000 








+.0005 

.0004 
.0003 




211,050 
221,100 
231,150 
241,200 
251,250 








.0020 

.0016 
.0016 




261,300- 

271,350 

281,400 

291,450 

301,500 








.0093 

.0090 
.0089 

.0250 




311,550 
320,500 







Fibers crushed 20" from end of stick, the line of fracture taking an 
oblique course across the column. There was an incision, made pos- 
sibl^r by a cant hook, near the com^ of the stick,' the line of fracture 
passing through this cut. The cut measured IJ'^ taken across the 
grain of the wood; depth not known, , ^^^.^ 
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KUBBEB BELTING. 
TENSILE TEST OF RUBBER BELTING. 
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Specimen branded: ^^ Giant — Revere Rubber Company — Seamless 
and Stitched." 
Length, 73''.30. 
Width, 30'^. 10. 
Thickness, '',53, 
Eight-ply. 

Sectional area, 15.95 square inches. 
Gauged length, 30''. 



Total 
loads 


Elonga- 
tionin 


Remarks. 


applied. 


qs? 




Pounds, 


Inches, 




500 


.20 




1,000 


.40 




1,500 


.64 




2,000 


.86 


' 


2,500 


1.00 


• 


3,000 


1.13 




3,500 


1.30 




4,000 


1.43 




4,500 


1.60 




5,000 


1.74 




6,000 


1.06 




7,000 


2.23 




8,000 


2.46 




9,000 


2.70 




10,000 


2.85 




12,000 


3.17 




14,000 


3.47 




16,000 


3.75 




18,000 


4.00 




20,000 


4.21 


Width now 28".75. 


22,000 


4.44 




24,000 


4.63 • 




26,000 


4.82 




28,000 


5.05 




30,000 


5.20 




61,400 




Tensile strength, toUl- 3,850 pounds per square inch. 



Parted S^'' to O'^ from face of jaws. 
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STONE, MISCELLANEOUS. 363 

COMPRESSIVE ELASTIC PROPERTIES OF STONE, 

SANBSTOVE. 

Specimens from Mr. A. J. Capron, Portland, Oreo. 

Samples from quarries of Tenino Sandstone Company, Tenino, 
Wash. 

No. 1231. 

Color, light green. 

Total weight, 43.5 poimds = 134.7 poimds per cubic foot. 
Length, 22''.85. 

Sectional area, 4'^.05X 6^^.04 = 24.46 square inches. 
Gauged length, 10". 

Minute transverse cracks were visible in this specimen, across middle 
of length, at commencement of test. 



Applied loads. 



Total. 



Pounds. 
2,446 
4,802 
7,338 
9,784 
12,230 
14,«76 
. 19,668 
24,460 
29,352 
34,244 
39,136 
44,028 
48,920 

142,500 



Per square 
inch. 



Potmds. 

100 

200 

300 

400 

500 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

5,826 



In gauged length. | 



Compres- 
sion. 



Set. 



'Inch. 
0. 
.0005 


Inch. 
0. 


.0012 




.0020 




.0030 
.0036 




.0005 


.0052 




.0070 
.0088 


.0012 


.0106 
.0125 


.0021 


.0140 




.0158 



.mia 



Remarks. 



Initial load. 



E (1,000-2,000) »»1. 403,000 pounds per square 
inch. 
. Ultimate strength. 



Pyramidal fracture. 
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STONE, MIftOELLANEOUS. 

No. 1232. 



Color, light green. 

Total weight, 45.5 pounds = 138.3 pounds per cubic foot. 

Length, 23'.27. 

Sectional area, 4^^.10 X 5^^.95 = 24.40 square inches. 

Gauged length, lO''. 



AppUed loads. 
Total. ';na""' 


In gauge 

Compres- 
Bion. 


d length. 

Set. 

- 

0. 


Remarks. 


Pounds. Pounds. Inch. 
2,440 100 0. 
4,880 200 .0006 
7,320 , 300 .0010 
Q 7e0 1 4flO ! .001.*) 


Initialload. 








12,200 
14,640 
19,S20 
24,400 
29,280 
34,160 
38,040 
43,920 
48,800 
53,680 
58,560 
63,440 
68,320 
73,200 
78,080 
82,960 
87,840 


fiOO .0018 
600 0022 


.0002 


800 

1,000 
1,200 
1,400 
1,600 
1,800 
2,000 
2,200 
2,400 
2,600 
2,800 
3,000 
3,200 
3,400 


.0030 
.0041 
.0051 
- .0061 
.0072 
.0064 
.0095 
.0108 
.0119 
.0132 
.0144 
.0155 
.0172 
.0184 
.0197 
.0209 


.0002 
.0004 
.0005 
.0007 




.0010 








.0021 








1 


92,726 -V.SOO 




1 


97,600 


4,000 
40O 


.0222 

.0046 
.0065 
.0084 
.0105 
.0126 
.0145 


.0035 


E (1,000-4,000) -2.000,000 pounds per square 1 




800 
1,200 
1,600 
2,000 
2,400 
2,800 




After resting 2 minutes. 
Ultimate strength. 





















.0167 
.0186 
.0174 
.0159 
.0142 
.0124 
.0101 
.0083 
.0057 

.0237 
.0250 
.0264 
0278 







3,200 
2,800 
2,400 
2,000 
1,600 
1 200 
800 






























400 

4,200 
4,400 
4,600 
4,800 


.0037 


102,480 
107,360 
112,240 
117,120 
122,000 








5,000 1 .0293 


.0052 
.0049 




400 ' .0062 






800 
1,200 
1,600 
2,000 
2,400 
2,800 
3,200 
2,800 
2,400 
2,000 
1,600 
1 200 
800 
400 

7. Ml 


.0082 






.0102 
.0125 
.0147 
.0167 
.0188 
.0206 
.0196 
.0180 
.0165 
.0145 
.0126 
.0102 
.0077 

• 



















































.0052 


186,200 








Wedge( 


i-^haped 


fragmei 


its. 
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Specimens from Hercules Sandstone Company, Tenino, Wash. 

No. 1233. 

Marks, '^Hercules Stone.'' 

Color, green. 

Total weight, 67 pounds = 137.6 pounds per cubic foot. 

Length, 33''. 

Sectional area, 4''.27X5''.97 = 25.49 square inches. 

Gauged length, 20''. 



Applied loads. 


In gauged length. 


Remarks. 


Total. 

Pounds. 
2,549 
5,098 
7; 647 
10,196 
12,745 
15,294 
17,843 
20,392 
22,941 
26,4d0 
30,688 
35,686 
40,784 
45,882 
50,980 
56,078 
61, 176 
66,274 
71,372 
76,470 
81,568 
86,666 
91,764 
96,862 
101,960 


Per square 
incii. 


Compres- 
sion. 


Set. 


Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

3,400 

3,600 

3,800 

4,000 

400 

800 

1,200 

1,600 

2,000 

2,400 

2,800 

3,200 

2,800 

2,400 

2,000 

1,600 

1,200 

800 

400 

8,000 


Inch. 

0. 

.0006 
.0014 
.0020 
.0028 
.0038 
.0048 
.0055 
.0066 
.0075 
.0096 
.0116 
.0135 
.0158 
.0179 
.0202 
.0224 
.0246 
.0268 
.0289 
.0314 
.0333 
.0354 
.0375 
.0398 

.0078 
.0113 
.0150 
.0186 
.0224 
.0263 
.0299 
.0333 
.0308 
.0279 
.0249 
.0215 
.0180 
.0140 
.0095 


hith. 
0. 


Initial load. 

E (1,000-4,000) -2,214,000 pounds per square 
Ultimate strength. 






.0002 








.0008 








.0023 








.0040 








.0060 
























































.0063 


203,920 







Opened longitudinal cracks, oblique to axis of specimen, following 
the grain of the stone; also transverse lines of fracture. 
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STOKE, MIBOJSLLAXISOUS. 



Spbgimens from Quaaby of the Hercules Sandstone Compant^ 

Tenino, Wash. 

COMPRESSION TESTS. 

Compressed surfaces faced with plaster of Paris. 
Tested on bed. 





Sectional 
area. 


First crack. 


CompiessiTB strengtli. 


Height. 


CompieBsed sur- 
faces. 


Total. 


Per sqoare 
inch. 


Inches. 
4.10 
3.96 
4.07 


Inehet. 
4.15 
4.05 
4.00 


Inches. 
4.17 
4.11 
4.28 


Sq. inches. 
17.31 
16.66 
17.12 


Pounds. 
149,600 
182,000 
172,200 


Pounds. 

132,000 
172,200 


Pounds. 
8,640 
7,930 
16,060 



Pyramidal fractures. 

CHEMICAL COMPOSITION. 

Silica (B6.26 

Oxide of iron 4. 13 

Alumina 20. 10 

Lime 3.00 

Maanoesia 2.34 

Oxide of sodium L 31 

Oxide of potash 0. 17 

Loss upon ignition 2.61 
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368 STONE, MISCELLANEOUS. 

OEAVITB. 

COMPRESSION TESTS. 

Material contributed by The Paris Mountain Oranite Company, 
Greenville, S. C. 
Samples finished on a rubbing bed. 





DlmenMons. 


Sectional 
area. 


First crack. 


Compressive strength. 


Height. 


Compressed 
suiteoQ. 


Total. 


Per square 
indi. 


First cube 

Second cube 


Inches. 
4.01 
4.01 


Inches. 
4.01 
4.01 


Inches. 
4.01 
4.01 


8q. inches. 
16.06 
16.06 


Pounds. 
399,000 
376,000 


Pounds. 
399,000 
376,000 


Pounds. 
24,810 
23,380 



CHEMICAL ANALYSIS OF SECOND CUBE. 

Silica 68.60 

Oxide of iron t 9.86 

Alumina 17.71 



Lime 4.00 

Magnissia Trace. 

SAHSSTOHE AHS OEAVITE. 

COMPRESSION TESTS, 

Material contributed by Mr. Albert J. Capron, Portland, Oreg. 
Samples finished on a rubbing bed. 



Description. 


Dimensions. 


Sectional 
area. 


First crack. 


Compressive strength. 


Height. 


Compressed 
suifaoe. 


Total. 


Per square 
in^. 


Sandstone 

Oranite 


Inches. 
4.00 
4.01 
4.00 


Inches. Inches. 

4.00 4.00 

4.01 4.01 
4.00 4.00 


8q. inches. 
16.00 
16.08 
16.00 


Pounds. 
131,000 
417,000 
390,000 


Pounds. 

131,000 
.417,000 

409,000 


Pounds. 
8,190 
25,930 
25,560 


Do 
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STONE, MISCELLANEOUS. 

LITHOO&APHIC STOVE. 



Specimens Received from the United States Geological 

Survey. 

COMPRES&ION TESTS. 



Marks. 


DimensioiiB. 


Sectional 
area. 

Sq. Inches. 
8.38 
8.55 


First 
crack. 

Pounds. 
50,000 
31,000 


Compiessive strengrth. 


Hei^t. 


Compreaaed sur- 
face. 

Inches. ' Inches. 

2.84 2.95 

2.85 1 aoo 


Total. Fers^"«« 


N©. 1 


Inches. 
1.90 
1.60 


Pounds. 
94,000 
75,800 


Pounds. 
11,220 
8,870 


No. 2 
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BLTJE-PEIVT AND BBOWV-PEIHT PAPEE. 

TENSILE TESTS. 

Specimens taken out l'^ wide by 5" long over all. 
Length between jaws of testing machine, 3^^. 



Furnished by- 



Color. 



Taken out." 



^^^' area. 



Tensile strength. 



Sample No. 



Mean. 



Per 
square 
inch. 



1. Technical Sup- 
ply Co. 

Do 

Do 

Do 



Blue. 



...do.., 
Brown.. 
...do.. 



2. F. A. Schmidt. 

Do 

Do 

Do 



Blue. 
...do... 
Brown.. 
...do... 



3. J.H.WeU&Co.. 

Do 

Do 

Do 



4. Queen & Co. 

Do*.!!!!!!!! 

Do 



6. Am. B. p. p. Co.. 

Do 

Do 

Do 



6. Williams, Brown 
& Earl. 
Do 



Blue. 
...do... 
Brown. 
...do.. 



Blue 

...do 
Brown. . 
...do... 



Blue.. 
...do... 
Brown. 
...do.. 



...do.. 
...do. 



7. Keuflel & Esser. . 
Do 



Blue.. 
....do... 



Crosswise . . . 

Lengthwise.. 
Crosswise . . . 
Lengthwise. . 

Crosswise . . . 
Lengthwise.. 
Crosswise . . . 
Lengthwise.. 

Crosswise... 
Lengthwise. . 
Crosswise . . . 
Lengthwise. . 

Crosswise . . . 
Lengthwise.. 
Crosswise . . . 
Lengthwise.. 

Crosswise . . . 
Lengthwise. . 
Crosswise . . . 
Lengthwise. . 

Crosswise . . . 

Lengthwise. . 

Crosswise . . . 
Lengthwise. . 



Inch. Sq. in. 
.0053 .0053 



.0053 

.003 

.003 

.0053 
.0053 
.0045 
.0045 



.0052 

.003 

.003 

.0052 
.0052 
.0033 



.005 
.005 
.0035 
.0035 

.003 

.003 

.0042 
.0042 



.0053 
.008 
.008 

.0053 
.0053 
.0045 
.0045 

.0062 
.0062 
.003 



.0052 
.0052 
.0033 
.0033 

.005 
.005 
.0035 
.0035 

.003 

.003 

.0042 
.0042 



Lbi. 
18.25 

27.75 
18.00 
13.50 

8.25 
23.00 
13.00 
21.00 

14.00 
27.50 
9.60 
15.76 

37.26 
22.76 
24.60 
15.75 

17.25 
29.50 
13.76 
26.50 

13.00 



17.76 
27.60 



Lbs. 
18.76 

23.26 
23.00 
14.25 

9.75 
26.50 
11.75 
27.00 

14.50 
27.60 
9.50 
18.26 

36.75 
21.60 
22.00 
17.00 

18.60 
32.00 
14.50 
27.00 

13.26 

26.60 

19.76 
^.50 



Lbi. 
17.26 

34.50 
26.26 
12.60 

12.26 
23.00 
12.25 
25.60 

13.25 
26.00 
8.60 
13.00 

34.76 
21.76 
12.00 
15.00 

18.25 
29.75 
14.75 
29.76 

13.00 

24.76 

19.60 
28.60 



Lbs. 
18.1 

28.5 
22.1 
13.4 

10.1 
24.2 
12.3 
24.6 

13.9 
27.0 
9.2 
16.7 

36.3 
22.0 
19.5 
15.9 

18.0 
30.4 
14.3 

27.4 

13.1 

25.3 

19.0 
2a6 



Lbs. 
3,420 

6,380 
7,370 
4,470 

1,910 
4,670 
2,730 
6,440 

2,670 
6,190 
3,070 
6,230 

6,980 
4,230 
5,910 
4,820 

3,600 
6,080 
4,090 
7,830 

4,370 

8,430 

4,620 
6,790 



a "Lengthwise'' and "Crosswise" signify the position of specimens as taken from samples received. 
The position of samples in rolls was not known. 
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Private Tests. 

Tests made for private parties during the fiscal year ended June 
30, 1907. 



Date. 



1906. 
July 3 
26 

27 



Aug. 



Oct. 



27 

27 

29 

31 

31 

Sept. 6 

8 

12 

13 

s 14 

21 

27 

2 

4 

5 

5 



10 

17 
17 
18 
19 
23 
25 
27 
27 

29 
Nov. 1 
9 
17 
17 
19 
19 
21 
21 
21 

21 
21 
21 
22 
22 



Material. 



Mortar cubes 

Concrete building 
blocks 

Steel specimens. . .T. . . 



.do. 



Wrought-iron tie rods 

Concrete 

Concrete building 

block. 

Steel specimens 

Bronze specimens 

Bricks 

Shackles and swivel. . 

Bricks 

Concrete building 

blocks. 
Steel specimens 



do 

Cast iron and concrete 
Manila rope 

Concrete 

Terra cotta and bricks 

Steel specimens 

do 

Laliy patent columns. 

Cast iron 

Bricks 

Steel specimens 

do 

Bricks 

Shackle 

Steel specimens 

do 

Wrought iron 

Cast iron 

Wire-rope sockets, 

hooks and swivel. 

Steel specimens 

do 

Wrought iron 

Cotton duck 

Hoisting hooks 

Steel specimens 

Wrought iron 

Steel specimens 

Concrete building 

blocks. 

....do 

Steel specimens 

Cotton duck 

Steel specimens 

do 

do 

Twisted steel bars 

Lally patent columns. 
Sulphur and cement. . 
Concrete building 

blocks, 
do 
do 
do 
Steel specimens. 
Manila rope 



For whom tested. 



Name. 



Sanford E. Thompson 

Town of South Framlngham. . 
Baldwin Steel Co 



The Wyman & Gordon Co. . 
Old Colony Street Railway. . 
Boston Schoolhouse Board. 
M. Frank Eastman. 



Savage Arms Co 

New London Marine Ironworks 

New England Brick Co 

The Fletcher & CroweU Co 

City of Boston 1 

The Davis Construction and 
Machinery Co. 

American and British Manufac- 
turing Co. 

Savage Arms Co 

Town of South Framingham — 

A. Leschen & Sons Rope Co 

Emerson & Norris Co 

Georee A. Fuller Co 

The Wyman & Gordon Co 

do 

Lally Patent Column Co 

Golding Manufacturing Co 

George A. Fuller Co 

Savage Arms Co 

The Wyman & Gordon Co 

Pljrmouth Cordage Co . . - 

Boston and Lockport Block Co. 

The Wyman & Gordon Co 

Savage Arms Co 

B. M. Jones & Co., Inc 

Golding Manufacturing Co 

The Thomas Laughlin Co 



The Wjrman & Gordon Co. . 

do 

American Diesel Engine Co . 

Hood Rubber Co 

J. H. WiUiams Co 

The Wyman & Gordon Co. . 

B. M. Jones & Co., Inc 

Savage Arms Co 

E. R. Taylor Co 



Emerson & Norris Co 

Savage Arms Co 

Hood Rubber Co 

The Wyman & Gordon Co. 

Savage Arms Co 

The Wyman & Gordon Co . 

H. A. Carson 

U. S. Colunm Co 

Merrimac Chemical Co 

J. A. Gibson 



J. L. Christensen 

George A. Siener 

E.J. GiUette 

The Wyman & Gordon Co . 
Standard Cordage Co 



City and State. 



Newton Highlands, Mass. 

South Framlngham, Mass. 
Cold Spring - on - Hudson, 

Worcester, Mass. 
Boston, Mass. 

Do. 

Do. 

Utica, N. Y. 
New London, Conn. 
Boston, Mass. 
Portland, Me. 
Boston, Mass. 
Do. 

Providence, R. I. 

Utica, N. Y. 

South Framingham, Mass. 

St. Louis, Mo. 

Boston, Mass. 

Do. 
Worcester, Mass. 

Do. 
Boston, Mass. 
Franklin, Mass. 
Boston, Mass. 
Utica, N. Y. 
Worcester, Mass. 
Plymouth, Mass. 
Boston, Mass. 
Worcester, Mass. 
Utica, N. Y. 
Boston, Mass. 
Franklin, Mass. 
Portland, Me. 

Worcester, Mass. 

Do. 
New York, N. Y. 
Boston, Mass. 
Brooklyn, N. Y. 
Worcester, Mass. 
Boston, Mass. 
Utica, N. Y. 
Boston, Mass. 

Do. 
Utica, N. Y. 
Boston, Mass. 
Worcester, Mass. 
Utica, N. Y. 
Worcester, Mass. 
Boston, Mass. 

Do. 
North Wobum, Mass. 
Buffalo, N. Y. 

Do. 

Do. 

Do. 
Worcester, Mass. 
Boston, Mass. 
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Date. 



1906. 
Dec. 1 



7 
10 

14 
17 
19 
21 
22 
22 
22 

1907. 
Jan. 7 

7 

8 
8 
8 

8 
8 
9 
10 

12 
14 
14 
15 
15 



Feb. 



Mar. 



Apr. 



Material. 



Steel specimens 

Concrete building 

blocks. 

Steel specimens 

Concrete building 

blocks. 

Old steel wire rope 

Steel specimens 

Steel bars 

Steel specimens 

Wrought iron 

Twisted steel bars 

Jack screws 



Concrete building 
blocks. 

Wire rope 

Wrought iron 

Steel specimens 

Malleaole iron 



Bronze 

Cotton duck 

Cotton cloth 

Adhesion of steel bars 

in concrete. 

Steel specimens 

Concrete piles 

Steel specimens 

Sand-lime bricks 

Concrete building 

blocks. 

do 

Manila rope 

Twisted steel bars. . . . 

Steel specimens 

Wrought iron 

do 

Steel specimens 

Steel plate 

Steel specimens 

do 

Wrought iron 

Shackles and swivels 

Steel specimens 

do 

Cement bricks 

Cast iron 

....do 



Steel specimens 

....do: 

....do 

....do 

....do 

....do 

Cement brick 

Steel bar 

Water hose 

Steel specimens 

Granite 

Cast iron 

Steel specimens 

do 

Wrought iron 

Twisted steel rods. . . 

Steel specimens 

Cast iron 

Concrete building 
blocks. 

Steel specimens 

Manila fibers 

Steel bar and rail 

Steel specimens 

do 

Bronze 



For whom tested. 



Name. 



The Wyman & Gordon Co 

The Davis Construction and 
Machinery Co. 

Savage Arms Co 

City of Buffalo 



The American Thread Co 

The Wyman & Gordon Co 

City of Cambridge 

The Wyman 6i Gordon Co . ... 

E. D. Jones & Sons Co 

Boston Transit Commission. . . 
do 



J. L. Hooper & Son. 



The American Thread Co 

B. M. Jones & Co. Tnc 

The Wyman & Goraon Co 

Rhode Island Malleable Iron 
Works. 

Hood Rubber Co 

do 

American Rublser Co 

Boston Transit Commission . . . 



Savage Arms Co 

Boston Elevated Railway Co 

The Wyman & Gordon Co 

Plymouth Cordage Co 

Buffalo Concrete Stone and 
Brick Co. 

Marr Brothers 

Standard Cordage Co 

City of Cambridge 

The Wyman & Gordon Co 

B. M. Jones & Co., Inc 

do 

The Wyman & Gordon Co 

Joseph H. McNeUl 

The Wyman <fe Gordon Co 

do. 



City and State. 



13 Cast iron. 



B. M. Jones <& Co., Inc 

The Fletcher & Cro well Co 

The Wyman & Gordon Co 

do 

R.M. Laidlaw 

Farrel Foundry and Machine Co. 
The Edison Electric Illuminat- 
ing Co. of Boston. 

The Wjrman & Gordon Co 

do 

The Baldwin Steel Co 

The Wyman & Gordon Co 

do 

do 

Plymouth Cordage Co 

New England Bolt and Steel Co. 

Revere Rubber Co 

The Wyman & Gordon Co 

Rockport Granite Co 

B. F. Sturtevant Co 

Savage Arms Co 

The Wyman & Gordon Co 

B. M. Jones <fe Co., Inc 

City of Cambridge 

Savage Arms Co 

B. F. Sturtevant Co 

Chas. A. Drescher Co 



The Wyman & Gordon Co 

John S. Gillies 

The Goldschmidt Thermit Co. 
A. H. Emery 



The WilUam Cramp & Sons 
Ship and Engine Building Co. 

The Davis & Famum Manu- 
facturing Co. 



Woiceiiter; Mass. 
Boston, Mass. 

Utlca. N. Y.' 
Buffalo, N. Y. 



Holyoke, ] 
Worcester, Mass. 
Cambridge, Mass. 
Worcester, Mass. 
Pittsfleld, Mass. 
Boston, Mass. 
Do. 



Salem, Mass. 

HoIyoke,Mas8. 
BoOTon, Mass. 
Worcester, Mass. 
Hills Grove, R. I. 

Boston, Mass. 

Do. 
East Cambridge, Mass. 
Boston, Mass. 

Utica, N. Y. 
Boston, Mass. 
Worcester, Mass. 
Plymouth, Mass. 
Buffalo, N. Y. 

Quincy, Mass. 
Boston, Mass. 
Cambridge, Mass. 
Worcester; Mass. 
Boston, Mass. 

Do. 
Worcester^ Mass. 
Boston, Mass. 
Worcester, Mass. 

Do. 
Boston, Mass. 
Portland, Me. 
Worcester, Mass. 

Do. 
Boston. Mass. 
Ansonia, Conn. 
Boston, Mass. 

Worcester, Mass. 

Do. 
New York, N.Y. 
Worcester, Mass. 

Do. 

Do. 
Plymouth, Mass. 
Boston, M:ass. 
Chelsea, Mass. 
Worcester, Mass. 
Rockport, Mass. 
Hyde Park, Mass. 
Utica, N.Y. 
Worcester, Mass. 
Boston, Mass. 
Cambridge, Mass. 
Utica, N. Y. 
Hyde Park, Mass. 
Buffalo, N. Y. 

Worcester, Mass. 
Manila, P. I. 
New York, N. Y. 
Stamford, Conn. 

Do. 
Philadelphia, Pa. 

Waltham, Mass. 
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PftlYATE TllSTS. 



Date. 



1907. 
Apr. 15 
16 
18 
18 
18 

19 
19 
19 
20 
24 
30 
1 



May 



13 
14 
14 
16 
17 
20 

20 
20 

25 
27 
27 
June 11 
11 

12 

15 



Material. 



Steel I. 

....do 

Sand-lime bricks.. . 
Concrete columna. . 
Cast iron. 




Steel tublnff 

Steel epeoliiiBiia 

Cast iron , 

Concrete building 
blocks. 

....do 

do 

Steel specimens 

do 

Cast iron 



Horse nails 

Steel specimens. 

do 

Shackles 

Wrought iron... 
Cement cubes. . . 
Cast iron 



Harness leather. 
Cast iron 



Steel specimens. 

do 

Wrought iron. . . 
Steel specimens. 
Cast iron 



Bronse... 
Cast iron. 



....do 

Wrought iron. . , 

Cast iron 

Shackles 

26 Steel specimens. 

27 do 



For whom tested. 



Name. 



The Wyman A Gordon Co 

Savage Anns Co 

Warren Brothers Co 

Eastman Kodak Co 

The Davis A Fammn Mawi- 
facturing Co. 

Savage Arms Co 

Laconia Car Co 

B. M. Jones & Co., Inc 

General Electric Co 

The Wyman & Gordon Co 

Golding&Co 

Emerson A Norris Co 



aty and State. 



The Durolithic Co 

Chas. A. Drescher Co 

The Wyman & Gordon Co 

Savage Arms Co 

The Davis A Famum Manu- 
facturing Co. 

Hoopeston Horse Nail Co 

The Wyman & Gordon Co 

do.. 

Fletcher A Crowell Co 

B. M. Jones & Co., Inc 

Sanford E. Thompson 

Farrel Foundry and Machine 
Co. 

Pfister A Vocel Leather Co 

The Davis & Famum Manu- 
facturing Co. 

The Wyman & Gordon Co 

do 

B. M. Jones & Co., Inc 

The Wyman & Gordon Co 

The Davis & Famum Manu- 
facturing Co. 

The New London Marine Iron 
Works. 

The Davis A Famum Manufac- 
turing Co. 

do 

B. M. Jones & Co., Inc 

Golding Manufacturing Co 

Fletcher & CroweU Co ,. . 

The Wyman & Gordon Co. .... . 

Savage Ams Co 



Woioester, Mass. 
Utiea, N. Y. 
East Cambridge, Mass. 
Rochester, nTy. 
Wattham, Mass. 

Utica, N. Y. 
Boston, Mass. 

Do. 
West Lvnn, Mass. 
Worcester, Mass. 
Franklin, Mass. 
Boston, Mass. 

Buflalo, N. Y. 

Do. 
Worcester, Mass. 
Utica, N. Y. 
Waltham. Mass. 

Bridgewater, Mass. 
Worcester, Mass. 

Do. 
Portland, Me. 
Boston, Mass. 
Newton Higlilands, Mass. 
Ansonia, Conn. 

New York, N. Y. 
Waltham, Mass. 

Worcester, Mass. 

Do. 
Boston, Mass. 
Worcester, Mass. 
Waltham, Mass. 

New London, Conn. 

Waltham, Mass. 

Do. 
Boston, Masis. 
Franklin, Mass. 
Portland, Me. 
Worcester, Mass. 
Utica, N. Y. 
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Amorphous steel, tensile tests 40 

Analyses, chemical: 

Armor plate ' 42 

Barrel steel 42 

Base spring steel •. 42 

Bayonet steel .* 42 

Bayonet catch steel 42 

Bolt steel 42 

Butt plate steel 42 

Cocking piece steel 42 

Copper ingot 90 

Cut-off sleeve steel 42 

Eglentine metal ^ 50 

Elector steel 42 

Floor plate steel 42 

Front sight stud steel 42 

Granite, Westerly, R. 1 367 

Granite, Greenville, S. C 368 

Gruard steel 42 

Knife for Hospital Corps, steel 42 

Metallic fouling 90 

Monel metal 60 

Rear sight base steel 42 

Receiver steel 42 

Resista steel 40 

Saber blade steel 42 

Sandstone (Hercules), Washington 366 

Sear and leaf steel 42 

Sleeve steel 42 

Upper band steel 42 

Anchor Dolt for gun carriage: 

Bending test 41 

Tensile test • 41 

Belting, rubber, tensile test 359 

Bits, steel, Monel metal and Eglentine metal 48, 49 

Blue-print and brown-print paper, tensile tests 373 

Brick piers: 

With hollow cores — 

Bricks laid fiat; joints broken every course- 

Grayface 307-310 

Re-pressed 297 

Sand-lime 348, 349 

Sand-struck 327 

Wire-cut 300-306, 313, 314 

Bricks laid flat; joints broken every six courses — • 

Wire-cut 315 

Bricks laid on .edge; joints broken every course — 

Gray face 311, 312 

Paving 329-347 

Wire-cut , 316, 317 

Bricks laid on edge; joints broken every three courses — 

Wire-cut 318,319 
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Brick piere — Continued . Page. 

W ith solid cores — 

Bricks laid flat; joints broken every couree — 

Sand-struck 320-323,326 

Wire-cut 298 

Bricks laid flat; joints broken every six courses — - 

Sand-Htruck 324, 325, 328 

Wire-cut 299 

Tabulation 350, 351 

Bricks: 

Cement-sand brick — 

Capron, A. J., absorption and compression tests 273 

Face and building brick — 

Capron, A. J., absorption and compression tests 274 

Fredonia Brick Company, The, absorption and compression tests 269 

New England Brick Company, compression tests 269 

Fire brick — 

Parker-Russell Mining and Manufacturing Company, The, compression 

tests 271 

Partition block, hollow — 

Bannon & Compsmy, P. , compression tests 272 

Parker-Russell Mining and Manufacturing Company, The, compression 

tests 272 

Paving brick — 

Capron, A. J., absomtion and compression tests 274 

Fiske & Company, Incorporated, compression tests 270 

Sand-lime brick — 

Sandy Hook Proving Ground, absorption, compression and transvt^rse 

tests 275, 27G 

West Point, (quartermaster, I'. S. Army, compression t(^ts 274 

Compressive elastic properties — 

Canton Pressed Brick Company 280, 281 

Coffeyville Vitrified Brick and Tile Company. The 278-280 

Hydraulic-Press Brick Company .* 276-278 

Jewettville Pressed and Paving Brick Company 282, 283 

Laclede Fire Brick Manufacturing Company ' 290 

Missouri , * * Athens Block " 288 

Missouri, " Malvern Blue Granite" 289 

New Mexico 290 

St. Louis Vitrified and Fire Brick Company 286, 287 

Texarkana Brick Company 283, 284 

Townsend Brick and Contracting Company, The T. B 285 

Tuna Valley Pressed Brick Company 281, 282 

Brown-print and blue-print paper, tensile tests 373 

Cement: 

Temperatures acquired by Portland cements while setting 129 

Compression tests of 4-inch cubes pf neat cement for long-time tests — 

Austin 133 

Bonneville Improved 133 

Cathedral 133 

Hoffman 133 

Mankato 133 

Newark & Rosendale 134 

Potomac 134 

Silica 133 

Star, with plaster 133 

Star, without plaster 133 

Compression tests of 2-inch cubes of neat cement which set in air at differ- 
ent temperatures — « 

Alpha : : 135, 139 

Atlas 135, 136 

Austin 138,140,141 

Newark & Rosendale 138, 139, 141 

Star, with plaster 136, 137, 139, 140 

Star, without plaster .- 137, 140 

Whitehall 137, 140 

Chains, cbimterweight, proof stresses 90 
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INDEX. 379 

Comparison of testing machines, steel specimens for: Page 

Tensile tests — 

Bethlehem Steel Works 35-37 

Frankford Arsenal 30-34 

Watervliet Arsenal 24-29 

Tabulation 38 

Concrete and mortar columns, plain and reenforced: 
Compressive elastic properties — 

rlain, square columns, without reenforcemeiit- 

1:0:1 mixture (crusher dust). 145, 146 

1:0:2 mixture (crusher dust) '. 147, 148 

1:0:3 mixture (crusher dust) 149 

1:0:4 mixture (crusher dust) 150, 151 

1:0:5 mixture (crusher dust) 152 

1:0:6 mixture (crusher dust) 153 

1:0:7 mixture (crusher dust) 154 

1:0:8 mixture (crusher dust) 155 

1:0: 1 mixture (trap rock) 162-165,177,178 

1:0:2 mixture (trap rock) 156, 157, 166-169, 179, 180 

1 :0 : 3 mixture (trap rock) 158,159,170,171,181 

1 :0 : 4 mixture (trap rock) 160, 161 

1:1:1 mixture (trap rock) 182, 183 

1:2:2 mixture (trap rock) 184 

1 : 3 : 3 mixture (trap rock). 185 

1 : : 2 mixture (trap rock and crusher dust) 172, 173 

1:0: 4. mixture (trap rock and crusher dust) 174 

1 : : 6 mixture (trap rock and crusher dust) 175 

1:0:8 mixture (trap rock and crusher dust) 176 

Plain, round columns, without reenforcement — 

Neat cement 186-191 

1 : IJ : 3 mixture (trap rock) -: 192,193 

1:2:4 mixture (trap rock) 194, 195 

Square column, reenforced with 4 twisted steel bars — 

1 :2 : 4 mixture (trap rock) 218,219 

Square column, reenforced with 8 twisted steel bars — 

1 :2 : 4 mixture (trap rock) 220-222 

Round columns, reenforced with 2 hoops and 4 angles — 

1 :2 : 4 mixture (trap rock) 204-206 

Round column, reenforced with 5 hoops and 4 angles — 

1:2:4 mixture (trap rock^ 207, 208 

Round column, reenforced witn 24 hoops — 

1 :2 : 4 mixture (trap rock) 209,210 

Round column, reenforced with 25 hoops — 

1 : 3 : 6 mixture (cinders) 217 

Round column, reenforced with 25 hoops and 4 angles — 

1:3:6 mixture (trap rock) - 215, 216 

Round columns, reenforced with 48 hoops — 

1 :2 : 4 mixture (trap rock) *. 211, 212 

1 :3 : 6 mixture (trap rock) 213, 214 

Round columns, re^morced with 48 hoops and 4 angles — 

1 : 1 mortar (sand) 196, 197 

1 : 4 mortar (sand) f 200, 201 

1:1:2 mixture (trap rock) 198, 199 

1 :4 : 8 mixture (trap rock) 202, 203 

Square and round columns, reenforced with Ilennebique type — 
Square columns, with 4-i-inch steel bars and 17 steel collars — 

1 : 2 : 4 mixture (trap rock) 223-230 

Square columns, reenforced with 4-lf-inch steel bars and 52 
steel collars — 

1 :2 : 4 mixture (trap rock) 231-234 

Round columns, reenforced with steel wire helix and 4 steel bars — 

1 : 2 mortar (sand) 235, 236 

1:2:2 mixture (trap rock) 237, 238 

Round columns, reenforced with steel wire helix and 6 steel bars — 

1 :2 : 2 mixture (trap rock) 239, 240 

Tabulation 241-243 

Deduced results 244-258 

Steel (Kahn) bars used in concrete construction, tensile testg^|^^^^^.^^^QQQ^^ 



880 INDEX. 

Concrete piles, compreflsion tests 263-266 

Copper band metal, Motional resistance tests of 61-69 

Copper cylinders for pressure gauges: ' 

Tarage tables and examination of cylinders of j)ure copper and gilding 

metal, for 1/30 square inch gauges 71-84 

Copper ingot, chemical analyses 90 

Cordage: 

Tensile tests of hemp and manila rope for U. S. Light-House Establish- 
ment 105,106 

Eglentine metal: 

Bits, curb 49 

Stirrups 50 

Chemical analysis 50 

Tensile tests 50 

Endurance shafts: 
Endurance tests — 

Amorphous steel 121, 122, 124 

Gautier steel 119, 121, 125 

Railroad rail head 120 

Sorbitic steel 123, 124 

Tabulation 126 

Frictional resistance tests of copper band metal 61-69 

Gun specimens: 

Mandrel tests of rings from 3-inch and 4.7-inch tubes and jackets 11-18 

Tensile specimens from fractured 12-inch naval gun No. 36 107 

Lead cylinders: 

Compression tests of and experiments with 85-89 

Mandrel tests: 

Rings from 3-inch and 4.7-inch tubes and jackets 11-18 

Metallic fouling, chemical analysis 90 

Monel metal: 

Bits, curb 48, 49 

Chemical analysis 60 

Tensile tests 52=59 

Tabulation 60 

Paper: 

Blue-print and brown-print, tensile tests 373 

Piles, concrete, compression tests 263-266 

Piston rods, proof stresses 90 

Posts, wooden: 

Compression tests — 

Cypress 356 

Douglas fir 356 

Pine, long-leaf 355 

Pine, short-leaf '.'..', 355 

Spruce 355 

White oak 355 

Pressure gauges, copper cylinders for ; 71-84 

Private tests -. 374-376 

Proof stresses: 

- Piston rods » 90 

Wire ropes and chain i; 90 

Railroad material : . «. 

steel rails from Mr. P. H. Dudley A 111-116 

Tabulation ^^\ 116 

Resista steel: 

Chemical analysis .' , .». 40 

Tensile test 40 

Shot and shell: 
Tensile tests — 

Steel shell fired in round 91, 6-inch Crosrier R. F. wire- wound gun No. 1 . 19-22 
Steel bars for comparison of testing machines: 

Bethlehem Steel Works ;.. : 35-37 

Frankford Arsenal 30-34 

Watervliet Arsenal 24-29 

Tabulation., -DT^tr^by-^OOgl^ 
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Page. 

Steel (Kahn) bars used in concrete construction, tensile tests 261 

Steel bits^ curb 48, 49 

Steels, miscellaneous: 
Bending test — 

Anchor bolt for gun carriage 41 

Chemical analyses — 

Armor plate 42 

Barrel steel 42 

Base spring steel 42 

Bayonet steel 42 

Bayonet catch steel 42 

Bolt steol 42 

Butt plate steel 42 

Cocking piece steel 42 

Cut-off Sleeve steel 42 

Ejector steel 42 

Floor plate steel .- 42 

Front sight stud steel .42 

Guard steel 42 

Knife steel for Hospital Corps 42 

Rear sight base steel 42 

Receiver steel 42 

Resista steel 40 

Saber blade steel 42 

Sear and leaf steel 42 

Sleeve steel 42 

Upper band steel 42 

Tensile tests — 

Amorphous steel 40 

Anchor bolt for gun carriage 41 

Resista steel 40 

Stirrups, Eglentine metal: 

Chemical analysis 50 

Tensile tests 50 

Stone: 

Chemical analyses — 

Granite, Westerly, R. I 367 

Granite, Greenville, S. C , 368 

Sandstone (Hercules), Washington 366 

Compressive elastic properties — 

Sandstone (Hercules), Washington 365 

Sandstone, Tenino, Washington 363, 364 

Compression tests — 

Granite (A. J. Capron) 368 

Granite, Greenville, S. C 368 

Granite, Tishomingo. Ind. T 369 

Granite, Westerly, R. 1 367 

Lithographic stone 370 

Marble, triedman, Ariz 369 

Marble, Marble City 369 

Sandstone (A. J. Capron) 368 

Sandstone, Cherokee Nation 369 

Sandstone, Chickasaw Nation 369 

Sandstone, Choctaw Nation 369 

Sandstone, Creek Nation 369 

Sandstone (Hercules), Washington 366 

Sandstone, New Mexico , 369 

Wheels for field carriages and limbers: 
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